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EIGHTH  SECTION. 
Concerning  the  Animal  Subjianccs. 

ARTICLE  XX. 

Of  the  Gqftric  and  Pancreatic  Juices. 

1.    X  HE  gaflric  juice,   which  always  exiih 
more  or   lefs  abundantly  in   the  flomach  of 
animals^  and  moiftens  its  fides,  is  fecreted  in 
glands  which  are  very  perceptible  in  birds,  but 
are  difficult  to  be  feen,  and  appear  to  be  but 
Tery  little  abundant  in  the  human  fpecies  and 
the  mammalia.     This  juice  is  likewife  very  dif- 
ficult to  be  obtained   pure,  becaufe  it  is  fo 
fircquently  mixed  with  faliva,  with  mucus,  with 
bile,  with  tfae  reiiduum  of  the  aliments,  &c. 
VouX.  B  This 
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This  IS  the  rcafon  why  many  authors,  without 
denying  its  exiftence,  have  at  lead  doubted  of 
its  great  influence  in  digcftion.     Ancient  che- 
mical experiments  had  already  been  made  upon 
the  gaftric  juice,  by  Wepfer,   Brunrier,  Viridet, 
Floyer,  Raft,  as  we  fee  from  the  ihort  notice 
publiil^ed  by  Haller,  in  his  Phyfiology.     But 
thefc  experiments  were  very  little  adapted  to 
afford  any  light  refpe6iing  the  nature  of  this 
humour;  they  could  only  Vhrow  obfcurity  over 
its  properties.     Befides,  it  had  always  appeared 
difficult  to  procure  a  fufficient  quantity  of  it 
to  fubje6l  it  to  an  exaft  analyfis,  and  it  is  only 
in  modern  times  that  we  have  begun  to  find 
means  of  obtaining  it  pure. 

2.  Since  1744,  Reaumur,  one  of  the  French 
phyficians  and  natupalifts,  who  beft  perceived 
the  neceflity  of  making  experiments  with  accu- 
racy and  precifion  upon  the  living  animals,  firft 
conceived  and  executed  the  projeft  of  exa- 
mining the  gaftric  juice,  and  determining  its 
effe6l  in  the  digeftion  of  the  aliments.  He  has 
wpll  demonftrated  that  this  function  is  liot'  per- 
fprmed  by  preffure  and  trituration,  but  that  it 
is  principally  owing  to  the  aiSlion  of  this  juice. 
Since  him,  Spallanzani  refumed  this  inquirj 
nearly  twenty  years  ago,  and  carried  his-  expe-^ 
rimeritsmuch  farther  than  R-eaiimurhad  done^  efi^ 
pecially  with  regard  to  the  prioceifcsfor  coUe6ling 
the  gaftric  juice  as  pure  ats  poffiWe,  aftd  fo  al 
to  be  able  to  fubjeft  it  to  fome  chemical  cxperi- 

me;its. ..  He:  efpecially  recalled  in  fome  meafure 

.the 
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the  attention  of  philofopbers  to  this  matter^ 
and  it  was  fince  his  inquiry  that  Citizens 
Scopoli,  Monch,  Brugnatelli,  Carminati,  Jurine, 
Goffe,  Toggia,  Vauquelin,  and  Macquart^  un- 
dertook different  refearches,  with  the  aid  of 
vhich  we  have  at  prefent,  if  not  a  complete 
knowledge,  at  lead  fome  more  pofitive  notions 
concerning  the  fubjeft  than  were  formerly  pof- 
feffed. 

3.  We  have  no  accurate  knowledge  refpeft- 
ing  the  true  fource  of  the  gaftric  juice,  and 
there  does  not  appear  to  be  any  glandular  organ 
deftined  for  its  fecretion,  at  leaft  not  in  the 
mammalia.  We  cannot  therefore  obtain  this 
juice  very  pure  from  any  refcrvoirin  which  we  can 
be  certain  of  finding  a  futBcient  quantity  of  it ; 
it  is  not  poiBble  to  obtain  it  futliciently  pure,  as 
Spallanzani  has  done,  unlefs  by  caufing  birds 
to  f wallow  fponges,  having  a  ftring  attached 
to  them  which  iffues  out  of  the  beak,  and  draw- 
ing them  out  again  after  having  fuffered  them  to 
remain  fome  hours  in  the  ftomachs  of  thefe 
animals  whilft  fafting.  That  of  the  human 
fpeciesy  which  has  been  procured  by  means  of 
emetics^  that  which  has  been  taken  from  the 
ftomachs  of  calves  or  fheep,  immediately  aftef 
they  have  been  killed,  having  been  made  to 
&(t  for  fome  time  before,  cannot  be  coniidered 
as  pure  gaftric  juice,  becaufe  it  is  mixed  either 
vidi  the  other  liquors  exprefled  at  the  fame 
time,  or  with  fome  remains  of  the  aliments. 
We  are  therefore  by  no  means  as  yet  entitled 

B  S  to 
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to  confidcr  th«  analyfis  of  the  gaftric  juice  »$■ 
fufficient  for  animal  philofophy  :  what  has  hi- 
therto been  done  can  only  be  confidered  as  pre- 
liminary effays  proper  for  giving  an  idea  of  its 
importance* 

4«    For  a  want  of  a  feries  of  experiments 
upon  the  nature  of  the  pure  gaftric  juice,    we 
may   b^  affifted,    in  .c.o.nimencing  the  ftudy  of 
its  properties,    by    feveral  other   experiments^ 
which  without  having  a  dire6l  relation  Mdth 
the  true  chemical  procefles,  may  at  icaft  fupply 
their  place.  I  place  under  this  head  the  obferva- 
tions  rnade  upon  the  aliments  difcharged,    by 
liatural  or  artificial  vomiting,  at  different  periods 
ixi  the  digeftion,    the   numerous  inveftigatioas 
of  Reaumur  and  Spallanzani  upon  the  effe6is 
produced  upon  different  aliments^  by  remaining 
iQclofcd   in  open   tubes,    in  the  midft  of  the 
ftomach,   where   they  can  only  be  penetrated 
and  changed   by   the   gaftric  juice;   the  fads 
obferved  by  fome  authors  upon  the  gaftric  juice, 
or  at  leaft  upon  a  liquid  of  the  ftomach  which 
rnuft   contain  it,   evacuated   by  the  efforts  of 
vomiting;   the   experiments    made   by   feveral 
modern  phyficians,  as  well  upon  different  fub- 
ftances  remaining  immerfed  in  the  gaftric  juice 
of  birds,  and  of  fome  of  the  mammalia,  as  upon 
the  applications  of  this  juice  in  feveral  internal 
and  external  maladies.  By  combining  the  refult 
of  thefe  different  obfervations  or  experimental 
attempts  with  the  portion  of  real  chemical  re- 
fearches  that  have  been  commenced  upon  the 
^  gaftric 
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gaftric  juice  by  fome  modern  chemifts^  we  fhall 
at  lead  fiiid  in  them  feveral  points  of  the  che- 
mical Iiiftory  of  this  fluid. 

5.  Several  pliyfiologifts  affert  that  they  have 
found  the  gaftric  juice  acid,  either  after  it  ^lad 
beendifcharged  by  natural  vomiting,  or  after  the 
effect  of  an  emetic,  or  even  in  the  ftomachs  of 
animals    opened    for   anatomical  obfervations. 
In  thefe   cafes  it  has  feveral  times  been  found 
fufficiently  four  to  redden  turnfole  and  to  effcr- 
vefce  with  the  alkaline  carbonates.     Some  have 
fven  gone  fo  far  as  to  aflert  that  the  fides  of  the 
ftomach  were  equally  acid.     Others  have  found 
the  gaftric  juice  at  the  fame  time  bitter,  acrid 
and  acid  in  birds  of  prey  ;  aqueous,  turbid  and 
feline  in  the  ruminant  animals.     Citizen  Golfe, 
of  Geneva,  obferved  that  his  OAvn  gaftric  juice 
had  a  well-marked  acidity  when  he  had  eaten 
crude  vegetables.      Spallanzani    believes    that 
diis  character  depends  upon  the  nature  of  the 
aliments  and  does  not  belong  to  the  gaftric  juice 
properly  fo  called;  for  he  afluresus  that  he  has 
never  found  it  acid  in  the  carnivorous,  but  on 
the  contrary  always   fo   in  the  frugivorous  ani- 
mals.    The  acidity  found  in  the  gaftric  juice  is 
owing,  according  to  fome,  to  an  acid  analogous 
to  tliat  of  the  lemon,  of  forrel,  or  of  vinegar; 
whilft  Citizen  Brugnatclli  has  believed  it  to  be 
produced  by  the  phofphoric  acid,    which  Citi- 
zens Vauquelin    and   Macquart  have  aftually 
difcovered  in  the  gaftric  juice  of  the  calf,  the 
bttllocky  and  the  flieep.     To  thefe  firft  notions 

w« 
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M'emuftfubjoin  what  other  bbfervers  have  had 
occafion  to  remark  upon  aliments  thrown  up  at 
different  periods  after  their  having  been  received 
into  the  ftomach,  which  they  have  found  more 
or  lefs  four,  and  the  numerous  fafts  of  flatulen- 
cies and  eru6lations,  which  frequently  give  rife 
to  a  very  ftrong  and  difagreeable  fenfatiou  of 
acidity  in  the  throat  and  mouth. 

6.  In  the  feries  of  experiments  made  by  Spal- 
lanzani  upon  the  effects  produced  in  the 
aliments  by  the  gaftric  juice  with  different 
animals,  experiments  confirming  of  thofc  of 
Reaumur,  he  has  found  that  this  juice  is  tlie 
principal  agent  in  digeftion,  that  it  changes  the 
aliments  into  a  foft  and  hermogencous  pafte ; 
that  it  foftens  cartilages,  tendons  and  even 
bones  :  that  it  diflblvcs  vegetable  or  animal 
fubflances  without  diftin6lion,  without  appear- 
ing to  have  more  attraction  for  the  one  than 
for  the  other,  notwithflanding  the  nature  of 
the  animals  and  their  kind  of  food,  that  it  is 
one  of  the  mofl  powerful  antifeptics,  fince  it 
reftores  putrefied  flefli  introduced  into  the 
ftomach,  and  prevents  the  feptic  alteration  of 
fubflances,  otherwife  very  fufceptible  of  putre- 
faction, which  are  left  immerfed  in  it  It  is 
afolvent  of  Angular  adivity,  without  acrimo- 
ny, which  unites  readily  with  all  the  alimentary 
fubftances.  The  refults  which  I  here  indicate, 
were  obtained  by  the  profeffor  of  Pavia  by 
caufing  birds  and  mammalia  to  fwallow  tubes  of 
wood,   open  and  provided   with  wire-work  at 
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tLeir  ends,  id  order  to  contain  the  fragments  of 
different  fubftances,  and  fuffer  the  gaftric  juice 
to  penetrate  eafily  into  them. 

7.  One  of  the  mod  remarkable  qualities  of 
the  gaftric  Juice,  confifting  in  its  antifeptic 
qiuHtj,  muft  alfo  have  moft  ftruck  tlie  atten- 
tion of  philofophers,  and  they  have  performed 
many  numerous  experiments  upon  it.  After 
having  extra&ed  this  juice  from  crows  and  flieep, 
either  by  cauiing  them  to  fwallow  metallic  balb, 
or  by  opening  their  ftomachs  and  taking  it 
immediately^  from  them ;  after  having  found 
that  the  moft  putrefcible  animal  matters,  fur- 
lounded  with  this  liquid,  remained  in  it  for 
ieveral  days  without  alteration,  though  the 
iuae  fubftances,  kept  out  of  it,  either  alone  or 
fieeped  in  water,  eafily  corrupted ;  Citizens 
Canninati,  Jurine  and  Toggta  applied  this 
juice  to  the  furface  of  fetid  ulcers,  and  found 
it  to  prove  very  effedtual  in  checking  the  putrid 
difpofition  of  thcfe  furfaces.  This  experiment 
has  been  repeated  by  feveral  phyficians  fmce  the 
firii  trials,  and  molt  of  them  have  confirmed  the 
general  refult  here  indicated.  However  it  does 
not  appear  to  have  been  fufficiently  fatisfaftory 
to  the  faculty,  as  its  ufe  has  not  become  general 
daring  ten  years  fince  thcfe  experiments  have 
been  commenced,  and  the  employment  of  the 
gaftric  juice  has  not  been  fubftituted  inilead  of 
the  external  antifeptics  which  were  known  and 
applied  long  before, 

8.     Wc 
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8.  We  may  conclude  from  the  combination 
of  thefe  different  orders  of  fa6ls,  that  the  gene- 
ral nature  of  the  gaftric  juice  is  yet  far  from 
being  known,  according  to  the  phyfiological 
fads  ;  that  this  juice  appears  to  differ  in  the 
different  animals  and  to  be  fimilar  in  all  of  them 
only  by  its  foftening  and  folvent  property  ;  that 
its  fenfible  properties  appear  to  receive  varied 
modifications  from  the  aliments  received  into 
the  flomach,  efpecially  when  thefe  have  been 
ufed  for  fome  time,  that  though  it  is  fometimes 
or  even  often  acid,  it  is  not  to  its  peculiar  nature 
that  this  charader  belongs,  but  to  the  admix- 
tures of  the  alimentary  refidyes,  and  that  there 
is  no  particular  acid  which  ought  to  be  cal- 
led gaflric  acid,  as  fome  chemifts  have  belie- 
ved, or  at'lcaft  that  its  exiflence  has  not  been 
proved  ;  that  what  mofteflentially  charafterizes 
this  living  animal  liquid  is  its  two  fold  property 
of  diifolving,  or  at  lead  of  melting  or  foftening 
all  the  matters  charged  with  alimentary  par- 
ticles, ^nd  of  retarding  or  entirely  flopping  their 
putrid  decompofition,  and  even  of  correfting 
this  decompofition  when  already  well  marked  in 
alimentary  fubftances* 

0.  Perhaps  the  idea  of  the  energy  of  this  fol- 
vent power  has  been  carried  too  far  when  it  has 
been  faid  that  the  hardcfl  filiceous  (tones,  even 
rock-cryftal  itfelf  were  blunted  at  their,  angles, 
deprived  of  their  polifli,  and  confequently  dif- 
folved  by  the  aclion  of  the  gaftric  juice.  It 
it  is  much  more  eafy   to  conceive  the  fingular 
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obfervation  of  Hunter,   who  has  remarked  this 
folvent  power    ading    upon   the  fides  of  the 
fiomach  itfelf,  foftening,  macerating,  diflblving 
them,  when  there  are  no  more  aliments  in  this 
vifcus  upon  which  its  powers  can  be  exerted, 
and  this    effe6l  taking  place  even  fome  hours 
after  death.     Perhaps  it  is  in  this  circumftancc 
that  the  fenfation  of  hunger  confifts,    which, 
when  it  has  continued  for  fome  time,   becomes 
a  painful    fenfation,     like   that    produced    by 
an    acrid    or  (light  conrofive.      Though   it  is 
difficult  to  raife  doubts  refpefting  experiments 
repeated     by    fb     many    able     and  ^  accurate 
philofophers,    I  have  to  oppofe   to   them    the 
experiments  of  Citizens  Macquart  and  Vauque- 
lin,    of  which  I   mj-felf  have  been  a  witnefs, 
and  which  were  made  in  my  laboratory ;  flefli 
immerfed   in   the  gaftric  juice  of  the  bullock, 
the  calf  and   the  Iheep,   putrefied  as  cafily  and 
as  quickly  as  portions  of  the  fameflelh  that  had 
remained  in  contact  with  the  air,   or  were  ma- 
cerated in  water. 

10.  The  firft  phyfiologifts  who  employed 
chemical  means  "and  inductions  for  afcertuin- 
ing  the  nature  of  the  gaftric  juice  obtained 
vmly  uncertaia  refults,  and  moft  of  them  of 
little  utility.  According  to  Reaumur,  Viridct, 
Deidier,  Peyer,  IJrunncr,  Langrilh,  and  Collins, 
this  juice  confidered  as  fall  vary,  is  entirely 
cvaporable,  mucous  infipid  or  flit^htly  faline, 
neither  acid  nor.  alkaline.  Raft  of  Lyons,  in 
cxperimeiits  which  he  performed  at  the  fiiggef- 
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tion  of  Haller,  found  the  gaftric  juice  in  tli 
mule  and  the  fheep,  when  fitting,  to  he  mucous 
V  ifcous,  frothy  and  liahle  to  become  fetid,  noi 
coagulable  by  thefulphuric  and  nitric  acids,  tc 
turn  the  colour  of  violets  green,  to  froth  bj 
agitation,  to  be  entirely  volatilized  by  fire 
unalterable  by  alcohol,  and  to  depofit  filament 
by  the  a6lion  of  a  fixed  alkali.  Haller  concludec 
from  thefe  experiments,  which  were  made  ai 
his  folicitation,  that  the  gaftric  juice  was  i 
compound  of  water  and  of  a  mucilage,  and  thai 
it  approached  to  the  alkaline  nature.  For  the 
reft,  he  confidered  it  as  a  mixture  of  faliva,  o1 
the  mucus  of  the  ftomach,  of  the  juice  of  the 
oelbphagus,  of  the  pancreatic  humour,  and  of  a 
kind  of  mucus  fecreted  by  glands.  It  is 
evident  that  the  immortal  anatomift  of  Helvetia 
had  not  more  accurate  ideas  of  the  nature  of 
the  gaftric  juice  than  he  had  of  moft  of  the 
animal  liquids.  It  is  true,  he  wrote  this  part 
of  his  great  work  in  1764,  at  a  period  when 
the  organic  chemiftry  was  ftill  involved  in  the 
moft  profound  darknefs. 

11.  Mr.  Scopoli  has  examined  with  a  little 
more  care  and  accuracy  the  gaftric  juice  of  the 
crow,  which  Spallanzani  had  fent  him,  requeft- 
ing  that  he  might  fubjefl  it  to  chemical  analyfis. 
Mr.  Scopoli  perceived  in  it  at  firft  a  difagreeable 
odour:  lime  and  pot-afh  developed  ammonia 
froHi  it  It  turned  the  fyrup  of  violets  green ; 
it  produced  no  effervefcence  with  the  powerful 
acids.  Expofed  to  a  flow  fire,  it  yielded  about  -^ 
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of  a  delxquefcent  fetid,  not  effervefcent  refi- 
duum.  He  extraded  from  it  by  diftillation  an 
aaiijioniacal  water,  and  concrete  carbonate  of 
ammonia;  it  condenfed  in  the  retort  into  an 
obfcure  extraftiform  mafs,  not  efFer\'efcent,  of 
an  emp^reumatic  fmell,  of  a  faline,  bitter, 
naufeous  tafte^  exhaling  ammonia  by  the 
contaA  of  a  fixed  alkali.  This  juice  precipi- 
tated the  nitrate  into  muriate  of  filver.  He 
concluded  from  thefe  experiments,  that  the 
gaftric  juice  of  the  crow  was  a  compound  of 
vater,  of  faponaceous  and  gelatinous  ani- 
mal matter,  of  muriate  of  ammonia  and  of 
phofphate  of  lime,  which  Mr.  Scopoli  calls 
animal  earth.  It  is  evident  that  this,  analy^ 
inferted  in  the  workof  Spallanzani  upondigef- 
tion  has  no  direA  relation  with  the  refearches  of 
this  phyfician,  and  that  they  have  afforded  no 
light  refpefiting  the  great  folvent  force  or  the 
antifeptic  property  of  the  gaftric  juice. 

12.  Since  the  experiments  of  Mr.  ScopoIi 
upon  the  gaftric  juice  of  crows,  I  know  only 
Citizens  Macquart  and  Vauquelin,  who  have 
occupied  themfeives  with  fomc  chemical  re- 
&arches  rcfpefting  this .  animal  liquor.  They 
procured  from  the  flaughter-houfes  gaftric 
juice  of  /heep,  bullocks  and  calves.  It  is 
natural  to  fuppofe  that  in  operating  upon  thq 
liquor  of  the  ftomach  of  ruminant  auipials, 
they  muft  have  obtained  refults  different  fron^ 
thofeof  Mr.  Scopoli.  Accordingly  they  found 
ja  it  phofphates  and  free  phofphoric  acid  of 
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which  the  Italian  cheniift   makes  no   mention. 
Theyalfo  feparated  a  fmall  quantity  of  albumen 
from  it.   by  the    acids,     befidea   which    they 
obtained    a     mucous    or    gelatinous    animal 
fubftance.     None   of  the  gaftric  juices  which 
they  analyfed  prefented  to  them  that  antifcptic 
property  of  whfth  fo  much  haJ  been  faid ,  all 
three,  on  the  contrar}',  corrupted  in  fome  d:iys 
time,    and   becoming   turbid,    exlialed  a  v^ry 
fetid  fmell.     It  may  be  believed  that,    if  the 
antifeptic  property  of  the  gaftric  juice  be  proved 
in   the  living  (lomach  by  the  experiments  of 
Spallauzani,    which    in  fa6l  ihow  that  animal 
matters    do  not    contract  a  bad  fmell   in  this 
vifciis,  and  that  thofe   which  are  introduced 
into  it  with  certain  figns  of    putrefadtion  are 
correfled  by  the  very  a6l  of  digeftion,  yet  this 
antifeptic  property  at  leaft  lofes  much  of  its 
energy  out  of  the  ftomach,  and  that  the  gaftric 
juice  then  putrefies  with  more  or  lefs  facility. 
The  fetid  fmell  which  Mr.     Scopoli  has  dc- 
fcribed  in  the  gaftric  juice  of  the  crow,  whicli 
Spallanzani  had  given  him  to  analyfe,    fuffici^i' 
ently  indicates  this  property  of  fepticity. 

13.  I  have  joined  the  pancreatic  with  tlie 
gaftric  juice,  as  well  becaufc  thefource  and  the 
refcrvoir  of  thefc  two  liquids  are  contigious 
with .  each  other,  as  becaufc  the  hiftory  of  the 
pancreatic  juice  contains  nothing  real,  nothing 
fufficicntly  known  or  fulHciently  important 
16  deferv'e  to  be  treated  of  fcparately.  It  is 
known  that  the  j)ancreas,  a  gland  of  confider- 
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^bie  magnitucie,  (ituated  in  the  circumvolutions 
of  the  duodeouiT),  has  an  excretory  duel-,  of 
the  diameter  of  a  writing  pen^  defcribed  an4 
delineated  in  1^42,  l)y  Wirfungus,  formed  by 
the  unionof  agreat  number  of  other  fmall  dudsy 
;2nd  which  proceeds  increafing  in  magnitude,' 
from  the  left  to  the  right,  till  it  opens  into  the 
ciuodenum,  after  having  united  m  ith  the  ductus 
choledochus  within  the  membranes  of  the 
inteltines  themfelves.  This  duct  is  alnloft 
always  found  empty  in  dilVections.  Ilall^r  has 
never  been  able  to  find  pancreatic  juice  in  it 
with  the  Imman  fubject,  and  Raft  could  never 
fucceed,  in  the  veterinary  fcliool  of  Lyons,  at 
tiie  folicitation  of  Ilallcr,  to  find  a  fufficient 
quantity  of  it  and  feparate  it  fufticiently  from 
the  bile,  in  the  largeft  animals,  for  it  to  be 
fubjefted  to  experiments. 

14.  The  dcfire  of  fuporting  the  opinion  of 
their  perceptor,    F.  Sylvius,   fiiggefied  to  Reg. 
de  Graaf  and   Schuyl  tlie  means  of  procuring 
this  juice,  by  introducing  into   the  pancreatic 
duct  of  dogs  a  phial,    which   they  tied   to  it, 
and   in   which  the  juice    coUe^ed.      Though 
luolt  of  the  animals  peri  (lied  under  the  operas 
tion,  which  in  fad  is  a  veiv  dilficult  one,  and 
affords  no  hope  of  fucccfs,  they  fucceeded  in  it 
fufficiently  well  to  afcertain  that   this  liquor 
was  of  a  wliitilh   colour,   of  a  flightly  falin^. 
taftc,   and   very  fimilar   to   the  faUva,    as  the-^ 
ftnicture  of  the  pancreas  and  of  its  duel  rcr  t 
fexnbles  that  of  the  falivary  glapds  and  dudts.  ^ 
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Collins  has  fmce  found  the  fame  analogy  be- 
tween the  pancreatic  and  the  falivary  calculi. 
Graaf  coUeded  to  the  amount  of  S2  grammes 
of  this  juice  in  eight  hours  in  a  dog,  and 
Schilyl  more  than  90  grammes  in  two  hours  in 
the  fame  animal  The  firft  of  thefe  anatomifts, 
calculating  according  to  the  comparative 
weight  of  the  body,  has  eftimated  that  in  man 
288  grammes  (nearly  nine  ouces)  of  pancreatic 
juice  may  be  efFufled  in  24  hours ;  and  Haller 
finds  this  calculation  too  low,  even  according 
to  the  comparifon  of  the  falivary  glands. 

15.  Graaf  and  Schuyl,  at  the  end  of  the  laft 
century,  aflerted  that  the  pancreatic  juice, 
like  the  fall va,  was  acid;  that  it  reddened  the 
tincture  of  turnfole;  that  it  coagulated  milk, 
and  that  its  tafte  was  manifeftly  four.  It  was 
in  this  manner  that  they  fupported  the  hy- 
pothefis  of  Sylvius,  who  maintained  that  this 
acid  juice  made  eftervefcence  with  the  bile, 
feparated  the  chyle  from  the  excrements,  and 
being  carried  with  the  blood  into  the  heart,  a6led 
there  by  irritating  and  diftending  it  b}'^  means 
of  the  fame  effervefcence.  Dippel  maintained 
the  fame  idea  concerning  the  pancreatic  juice, 
and  carried  it  fo  far  as  to  pretend  that  the 
«  pancreas  gave  an  acid  and  not  an  alkali  in 
diftillation.  This  hypothefis  of  Sylvius  did 
not  maintain  itfelf  long :  its  abufe  was  carried 
to  that  degree,  that  it  was  expeded  to  indicate 
the  caufe  of  difeafes  and  the  indication  of  the 
remedies.       DrelincQurt,     Pechlin^     Brunner, 
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fiohn,    Fred.    Hoffmann,  and   Boerhaave    the 
fucceflTor  of   Sylvius,     combated  it    with    ad- 
vantage;   they  maintained  that  the  pancreatic 
juice  was  not  acid,   that  it  did  not   coagulate 
milk.     Two  witnefles  of  the  too  famous   ex-: 
periments   of    Graaf   upon    a  failor  who  had 
fuddenly  died,    and  in  whom  he  faid  he   had 
found  the  pancreatic  juice  acid,    afferted  that 
thb  juice  was  infipid ;  Deider  even  fhowed  that 
911  the  contrary  it  turned  the  fyrup  of  violets 
green,    and   as    the     principal    hypothefis     of 
Sylvius  cdnfifted   in  attributing   the  caiife  of 
the  rnotion  of  the  heart,  and  the  true  vital  prin- 
ciple  to  the  pancreatic   liquor,    Brunner  con- 
tributed much  to  overturn  it  by  proving  that 
dogs  from   which  he  had   either  cut  out    the 
pancreas,  or  deftroyed,  or  tied  their  pancreatic 
duel,  lived   even  without  any  very  fevere  of 
very  perceptible  morbid  confeqiichces. 

16.  Tlie  comparifon  and  a  certain  analogy 
between  the  pancreatic  juice,  and  the  faliva  have 
however  been  confidered  as  fulTiciently  exaft 
affertions  in  the  fchools,  fince  the  fall  of  the 
hj'pothefis  of  Sylvius,  and  they  are  generally 
admitted,  though  no  pofitive  experiments 
have  been  made  upon  the  nature  of  this  juice. 
It  i»  believed  to  be  formed  for  diluting  the 
the  cyftic  bile,  diminilhing  its  acrimony  and 
its  power  of  acting  upon  the  inteftines, 
favouring  its  mixture  with  the  aliments,  and 
thus  retarding  their  defcent  into  the  inteftinal 
canal      Hence,   it  is  faid,    exift   the  greater 
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degree  of  hunger  and  the  vomiting  of  bile 
with  animals  from  Avhich  the  pancreas  has  beea 
taken  out,  and  the  fize  of  this  gland  proportionate 
to  the  abundance  and  tlie  acrimony  of  the 
bile.  The  pancreatic  juice  is  alfo  admitted 
to  poffefs  the  property  of  diluting  and  diflblv- 
ing  the  alimentary  mafs.  Upon  this  principle 
phyfiologifts  explain  the  voracity  of  animals, 
in  which  this  juice  is  poured  out  into  the 
ftomach  or  very  near  to  this  vifcus,  the  largc- 
nefs  of  the  pancreas  in  animals  that  do  not 
drink,  the  drynefs  and  conftridion  of  the  belly 
in  fubjefts  with  whom  the  pancreatic  du€t  is 
compreffed,  as  in  the  dogs  from  which  Brunner 
cut  out  the  pancreas.  For  the  reft,  a  new 
and  important  analyfis  which  ftill  remains  to 
be  made,  is  that  of  this  liquid  hitherto  fo  little 
known,  and  neverthelefs  fo  interefting  to  be 
known  for  animal  phyfiology  and  medicine. 
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Article  XXI. 


Of  the  Bile. 


Section  I. 


Formation  and  Secretion  of  the  Bile. 

I.  THE  bile  is  one  of  the  animal  humours 
M  hich  require  the  moft  profound  ftudy,  not  only 
on  account  of  its  importance  in    the  animal 
ecooomy,  the  part  which  it  afts   in  digeftion, 
the  extenfive  and  remarkable  apparatus  which 
nature  has  appropriated  to  its  formation  and  its 
fecretion,  but  likewife  of  the  numerous  altera- 
tions of  which  it  is  fufceptible,  the  knowledge 
of  which  is  of  fo  great  importance  to  phyficians. 
Neither  is  there  any  matter  upon  which  more 
has  been   written  ;  and  neverthelefs  it  was  not 
till  fome  years  after  the  middle  of  the  eighteenth 
century,    that    we  began  to  acquire  accurate 
notions  refpeding  its  nature  and  compofition, 
as  I  ihall  foon  make  appear.     But  what  fub- 
ftance   amongft    all    that    the    animal    body 
prefents  requires  more  to  be  well  known  ?  Con- 
tinually prepared   by   a  vifcus  of  coufiderable 
volume  and  weight,  the  extent  of  its  fecerning 
orsrans  is   alone  fufficient    to   fliow   that   it  is 
deftined  for  ufes  of  a  very  high  order  in  the 
Vol.  X.  C  fiipport 
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fupport  of  life.  We  find  the  liver  in  almoft  all 
animals,  down  to  the  infcfls  and  M'orms,  in 
which  indeed  it  prefcnts  a  ftrufture  very  dif- 
ferent from  that  obferved  in  the  mammalia, 
the  birds,  and  the  fi flies,  by  the  numerous,  in- 
fulated,  and  floating  vafcular  filaments  which 
conftitute  it  in  thcfe  two  clalfes  of  animalsw 
It  conftantly  occupies  a  large,  fpace  hi  their 
bodies,  and  it  conftitutes  a  well  determined 
fyftem  of  organs  and  functions  deftined  to  exert 
a  great  jnfl'ucnce  upon  the  animal  machine. 

2.  The  liver,  a  very  large  vifcus  in  man  and 
hi  the  mammalia,  placed  in  one  of  the  fides  of 
the  abdominal  cavity,  of  a  deep  red  colour^ 
which  the  'ancients  confidered  as  an  entirely 
fanguineous  organ,**  deftined  for  the  formatioi> 
of  the  blood,  receives  a  large  quantity  of  a 
particular  blood  different  from  that  which 
exifts  in*  the  other  regions  of  the  body,  and 
is  tranfmitted  to  it  by  a  vafcular  fyftem 
equally  diftinft  from  all  the  other  api:^^ratufes 
of  vefTels,  It  is  from  the  furface  of  the  in- 
teftines,  from  the  Epiploon,  the  mefentery  and 
mefocolon,  the  fpleen  and  the  ftomach,  that  the 
blood  deftined  for  the  liver  derives  its  origin : 
the  veins,  returning  from  all  thefe  regions,  unite 
into  a  large  arteriform  vefTel,  or  one  that  per- 
forms the  funftion  of  an  artery,  which  is  called 
the  vena  port.  The  greateft  anatomifts  and 
phyfiologifts,  Malpighi,  Gliflbn,  Bianchi,  Fan- 
ton,  Senac,  who  have  long  occupied  themfelves 
with  refearches   concerning    the   ftru6lure   9f 

the 
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the  liver  and  of  the  whole  hepatic  iyfiera,  have 
admitted  a  particular   charader  in  the    hlood 
deftined  for  the  fcretion  of  the  bile^     After  all 
the  ridiculous  opinions  that  have  heeu  advanced, 
jfrom    the    times    of  antiquity    down    to    the 
prelent  age,  it  has  been  generally  agreed  that 
this  vifcus  is  deftined  to  give  to  the  bloody  which 
penetrates  its  texture  in  abundance,  a  quality 
particularly    relative   to  the  formation  of  the 
bile.      It   refults   from   all  the   fa£ls  that  have 
hitherto  been  collefled  upon  this  fubje6i,  that  the 
blood  of  the  vena  port,  being  more  black,  and 
flower  in  its  motion,  appears  to  be  impregnated 
-Rith  fatty  humour,  with  vapour  from  the  ex- 
crements, even  with  a  bitter  quality,   and  dif- 
pofed  not  only   to  the   feparation  of  an  oily 
matter,   but  alfo  to  that  of  a  liquor  more  in- 
clined  than   any    other  to  alkalefcence ;   and 
though   Haller   has  juftly  obferved  that  there 
was  as  yet  no  pofitive  experiment  for  proving 
this  particular  charafter  of  the  blood  of  the 
vena  pojt,    he   has  however  not  been  able  to 
difavow  that  anatomical  apj)earances  and  the 
combination  of  all   the'  phyfiological  circum- 
fiances  rendered  this  view  of  the    particular 
nature  of  the  hepatic  blood  almoll  as  probable 
as  experiment  could  do. 
3.  The  vafcular  extremities  of  the  vena  port 
tppear  to  terminate  partly  in  the  ramifications 
of  tlie  vena  cava,  partly  in  biliary  pores,  the 
union  of  which  gives  rife  to  the  hepatic  duft. 
From  this  du&  the  bile  flows  in  man,  and  in 

^  C  2  many 
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cfpecially  in  difeafes,  from  the  confiftence  of  a 
thick  oil,  or  a  pitchy  ami  glutinous  matter,  to  a 
concrete  (late  of  more  or  lefs  folldity. 

Itsdenfity  is  in  general,  greater  than  that  of 
water^  though  it  is  alfo  fufceptiblc  of  feveral 
rariations.  Wifcher  has  found  its  weifi:ht  com- 
pared  iwith  that  of  water  as  102  to  100,  or  as 
810:  795.  Lamure  indicates  the  relation  be- 
tween thefc  two  liquids  as  S8  to  37.  It  has  alfo 
been  indicated  as  lighter  than  the  milk  and  the 
blood.  According  to  Silberling,  who  has  writ- 
ten a  particular  differtation  upon  the  fpecific 
weight  of  the  animal  humours,  the  weight  of 
the  bile  is  to  that  of  the  milk  as  !?004  to  2086 
and  to  that  of  the  blood  as  395  to  406.  Ham- 
berger  gives  this  lali  proportion  as  2006 :  2072; 
Jurin  as  100:  i02.  Mufchenbroeck  indicate? 
the  proportion  of  the  weight  of  the  bile  to 
that  of  water  as  1,0246:  1,0000.  Bianchi 
Hartman,  and  Payen  however  fay  that  the  bile  is 
heavier  than  the  blood,  Thefe  differences  an* 
nOunce  a  remarkable  variation,  which  depends 
upon  a  njutitude  of  circumftances  relative  to 
the  health  arid  ficknefs  of  the'individual. 

6.  The  colour  of  the  bile  is  very  frequently 
green  or  always  mixed  with  this  tinge  :  it  is  con- 
Aantly  green  in  birds,  quadrupeds,  the  ovipa^- 
rous  animals,  and  the  fiflies.  It  has  been  found 
blue  in  the  rattle-fnake.  It  is  of  a  greenilh  yel- 
low colour  in  moft  of  the  mammalia,  and  in  man. 
The  j-ellow  is'fo  effential  to  its  nature,  that  it 
tinges  with  this  call  both  the  veffels  in  which  it 
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is  contained;    and   the   vicinity  of   the   gall- 
bladder through  the  pores  of  whicli  it  tranfpires^ 
asalfo  the  parts  below  the  epidernns  when  it  is 
conveyed  into  and  detained  in  the  veffels  fpread 
out  under  this  integument ;  it  acquires  a  deeper 
colour  the  Ipnger  it  has  remained  in   its  recep- 
tacles.    Its  yellow  colour  always  accompanies 
its  thick  flate  and  its  fluidity  ;  its  thipnefs  i^ 
conilaotly  marked  by  the  green  colour :  howr 
ever,  this  laft  colour  is  generally  produced  in 
the  foetus  before  the  bitter  tafte.     For'the  reft, 
nothing  appears  to  be  more  variable  than  the 
colour  of  the  bile.     Madder,   taken  internally, 
has  been  obiervcd  to  give  a  red  cail  to  tl^e  bile 
at  the  fame  time  that  it  gave  this  colour  to 
the  bones.     This   liquid    is  fo  intenfely  bitter, 
that  fix  drops  of  bile  communicate  an   intole- 
rably bitter  tafte  to  33  grammes  of  pure  water. 
Tliis   bitternefs  is  general  in  all  kinds  of  bile  ; 
it  is  even  combined  with  an  harfhncfs,  au  a|Crid 
property,  which  goes  as  far  as  the  virous   nature 
in  fome  of  the  amphibia.     When  it  is  aqueous 
it  is  infipid  ;  when  it  is  acrid  it   is  at  the  fame 
time  thick^  fince  thefe  ftate$  conftantly  corref- 
pond  in  the  different  circumfiances. 

7.  Frefh  bile  diffufes  a  very  particular  faint 
fmell,  which  Ramfay  has  defcribed.  as  aromatic,^ 
but  which  is  fometimes  fe.tid.  1  ihall  fopn  fpeak  of 
thecanfes  and  of  the  circumfiances  which  fome- 
times  produces  in  the  bile  a  veiy  ^tarked  fiiiell 
of  mufk.  It  frqtbs  much  by  agitatiqn«  It  is 
pot  eaiy  to  cfeterminp  the  quantity  of  it  which 
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is  formed  in  man  during  a  given  time.  Some  phy* 
fiologiftshave  occupied  thcmfelveswith  this  futn  [ 
jeft  :  and  by  taking  the  mean  term  of  their 
Calculations,  we  may  approach  pretty  near  to  the 
truth.  Cujet.  Tacconus  coUefted  1 30  gram- 
mes (about  4  ounces)  of  bile  at  a  fingle  time; 
by  a  wound  that  penetrated  into  the  gall-bladder. 
Bianchi  has  eftimated  that  65  grammes  (about  2 
ounces)  flow  in  24  hours  from  the  gall-bladder. 
This  quantity  appears  much  too  fmall  to  Hallcr, 

who  eftimates  with  Valcarenghi  that  nearly  78Q 
grammes  (94  ounces)  of  it  are  effufed  in  24 
hours,  and  who  thinks  that  of  thefe  7801 
grammes  130  colleft  in  the  gall-bladder,  where 
they  are  detained  for  fome  time,  and  650  flo\v 
gradually  into  the  inteftine.  Some  anatqmift^ 
however  believe  that  the  whole  of  the  bile  paf- 
fes  Out  of  the  liver  into  the  gall-bladder,  and 
tlXfit  it  does  not  flow  into  the  duodenum,  which 
is  clofed  and  folded  together  except  during  the 
time  of  digeftion.  It  is  alfo  here  to  be  remarked 
that  in  the  vertical  pofition  of  man,  the  bile 
dbes  not  flow  out  of  the  vcficle  into  the  intef- 
tine except  when  the  fqll  ftomach  raifes  itfelf 
in  fuch  a  manner  as  to  place  its  bottom  higher 
tlian  the  extremity  of  the  du6tus  choledoftus, 
and  that  the  horizontal  fituation  upon  the  left 
fide  is  the  circumlfance  nioft  favourable  to  this 
diftharge. 

8.  The  bile  has  been  examined  with  more 
attention  and  has  been  foonerpretty  well  known 
than  mod  of  the  other  animal  liquids,  either 
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becaufc  the  importance  of  this  examination  has 
beenearly  perceived,  or  becaufc  its  analyfis,  which 
in  general  is  more  eafy  and  fimplc,  gave  to  the 
firft  men  of  learning  who  occupied  themfelvcs 
with  it  pretty  fatisfaftory  refuUs.  Boerhaave 
and  Bianchi  have  made  it  the  fubjc6l  of  feveral 
experiments,  witlK)ut  however  determining  its 
nature  with  fufficient  exaftnefs.  We  are  even 
aftoniflied  that  the  very  clear  fighted  eye  of  the 
celebrated  profelTor  of  Leyden  lliould  have  been 
fo  much  deceived,  as  to  reprefent  the  bile  as 
the  mod  putrefcibie  of  the  animal  fluids;  an 
error  which  has  prevailed  more  than  fixty 
years  in  nVedicirte,  and  which  has  formed  the 
bafe  of  a  great  number  of  hypothetical  theories 
fonccrning  difeafes  and  their  treatment 

Verheyen  has  analyfed'tbe  bile  much  better 
than  the  preceding,  rfhd  has  only  been  furpaf- 
fcd  by  the  modern  chemifts.. 

Fred.  Hoffmann,  Dreliiicourt,  Hartmann, 
Barchufen,  Wifclier  and  many  other  phyficians 
have  given  us  ufeful  fafts  refpefting  the  pro- 
]>ertie8  of'  this  liquor/*  iSchrpcder  has  examined 
a  confiderable  nutiiber  of  mixtures  of  bile  with 
different,  efpecially  animal,  liquors.  Mather 
has  efpecially  dirt6led  his  attention  to  the 
anihnal  mucilage  of  the'bile^.  and  believed  that 
^11  its  ekedik  vf ei*e  effiecrially  owitig  to  ft. 

Gaabius,  !ri  his  cKymical  tenures,  treated  the 
analyfis  of  the  bile  much  in  detail,  and  a  great 
number  of  his  pupils  have  availed  themfelves  of 
j^ii^  labours/  the  whole  merit  of  which  Haller, 
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M'lio  quotes  him  often,  has  juftly  attributed  to 
him. 

Cadet,  of  the  Academy  of  Sciences  of  Paris 
gave,  in  1767,  a  good  Memoir  upon  the  bile; 
and  he  began  to  difFufe  more  accurate  ideas 
than  thofe  which  had  been  advanced  before 
him  rcfpefling  the  faponaceous  compofition  of 
this  liquor,  and  the  foda  which  is  contained 
jn  it 

Poulletier  de  la  Salle  has  publifhed,  in  Ma- 
dame Darconville's  treatife  .  on  putrefaftion, 
fome  ,  interefting  experiments  on  the  human 
bile. 

Van  Bochaute,  Profeffor  at  Louvain,  wrote, 
in  1778,  a  Latin  Differtation,  containing  im-» 
portant  obfervations  refpeding  the  nature  of 
this  liquor,  the  oily  matter,  and  the  means  of 
feparatirig  ^11   the  ipaterials  which  conftitut^ 

it 

Laftly,  I  have  added  feveral  new  fa6ls  re* 
fpeding  the  analyfis  of  the  bile,  its  oily  fub- 
llance,  its  alterations,  its  precipitation  by 
different  re- agents,  the  nature  of  the  paren- 
chyma of  the  bile,  the  fecretion  which  it 
performs,  as  well  2A  refpefting  the  nature  of 
the  blood  that  flow3  iijto  it  The  refults  of  ' 
all  thefe  labours  arranged  in  the  order  wliich 
I  have  adopted  for  the  expofition  of  all  the 
animal  fubftances,wiU  form  the  fubje6b  of  the 
prefent  article.  . 

I.  ;      • 

Section.  Ill, 


fc 


BILE.         '  27 


Section  III. 
Of  the  Chemical  Properties  of  the  Bile. 

9.  WHEN  the  bile  is  expofed  to  a  mild  heat, 

it  becomes  thickened,  and  lofes  the  greater  part 

of  its   Mciglit,    being  reduced   to  one-eighth. 

The  water  which  exhales  from  it  diffufcs  in  the 

laboratory  a    faint,    difagreeable  fmell,  which 

cannot  be  defcribed,  but  which  however  is  very 

diftinguifhable.     We  thus  obtain  a  fulid  mafs^ 

of  a  dark-brown  colour,  of  a  bitter  and  at  the 

lame    tune    fweetilh  tafte,  which    is   foftened" 

by    the    warmth  of  the  hands,  is  ductile  and 

pitchy,  attracts  the  moifture  of  the  atmofphere, 

diflblves  in    water,    leaving   however  a   fmall 

quantity    of    refiduum,      producing    a    flight 

€flrer\'efcence  with  the    acids,    and    acquiring, 

vhen  kept  for  fome   time,   a  very  perceptible 

fmell  of  muik  or  amber-greafe :  this  is  what  is 

'  called  the  fapa^   or  the  ertraS  of  the  bile* 

When  this  operation  is  performed  in  clofe  vefiels, 

and   by  the  mere  heat  of  the  water-bath  we 

obtain  nearly  feven-ninths  of  the  weight  of  the 

bile  of  a  very  clear  water,  having  a  faint  fmell, 

vhich  prefents  nothing  by  the  re-agents,  unlefi 

the  diftillation  be  carried  too  far,  or  the  bile  be 

altered  and  corrupted.     In  the  latter  cafe,  the 

aqueous  product  has  frequently  a  pretty  ftrong 

fmell 
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fmell  of  niufk,  and   becomes  turbid  as  it  cools. 
The  refiduum  of  this   diftillation  is  cxtraft  of 
bile,  as  in  the  evaporation  by  open  fire. 

10.  The  infpiHated.  bile,  oa*  the  extra6l  of 
bile,  when  heated  in  a  retort,  is  dccompofed 
with  particular  plienonicna.  When  the  fire  is 
applied  with  caution  and  in  afucceflive  manner, 
we  firft  obtain  water  a  little  turbid,  already  of 
a  fetid  fmell,  precipitating  the  metallic  falts, 
and  almoft  always  containing  fulphurated  hi- 
drogen.  The  bile  afterwards  fwells  confiderably, 
increafes  in  volume  fo  as  to  fill  almoft  the 
whole  of  the  retort:  the  liquid  which  theii 
paffes  is  brown  and  very  fetid;  it  contains  car- 
bonate and  zoonate  of  ammonia.  It  is  foon 
fucceeded  by  an  oil,  at  firft  thin  and  light,  af- 
terwards brown,  thick,  and  empyreumatic,  and 
of  an  intolerably  fetid  odour;  at  the  fame  time 
that  folid  and  cryftallized  carbonatejof  ammon ia 
attaches  itfelf  to  the  fides  of  the  receiver,  and 
there  pafles  with  rapidity  and  in  abundance  an 
claftic  fluid,  confifting  of  a  mixture  of  carbonic 
acid  gas,  carbonated  and  fulphurated  hidrogea 
gas,  frequently  containing  a  fmall  quantity  of 
oil  in  the  ftate  of  vapour.  Amongft  thefe 
pi'odufts  it  is  obferved,  that  the  carbonate  of 
ammonia  does  not  amount  to  an  eighth  of  the 
quantity  which  is  obtained  from  the  blood  and 
the  bones  of  animals;  and  this  obfervation, 
which  has  efcaped  neither  Verheyen  nor  Van 
Bochaute,  has  induced  the  latter  to  conclude 
ihat  the  bile  is  much  lefs  animalized  than  many 
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cl])er  animal  fiibftances.     Tbeje  remains  a  very 
black,  fpongy  and  fwellcd  coal,    which  burns 
ealilv,    from   which  Verbeveii  extrafled  fixed 
aikali,  of  the  nature  of  which  he  was  then  igtio- 
rant,  though  he   obtained  it  without  incine- 
rating this  coal.     This  coal,  after   it  has  been 
expofcd  for  fome  days'  to  the  air,  prefents  an 
efflorefcence  of  carbonate  of  foda.     When  it  i3 
well  incinerated,  it  prefcrves  a  deep  grey  colour; 
there  is  feparated  from  it,  with  the  aid  of  cold 
water,  ahnoft  half  its  weight  of  carbonate  of 
foda,  a  little  muriate  of  foda,  phofphate  of  the 
fame  bafe,   phofphate  of  lime,   and  fome  traces 
of  iron.     It  is  to  be  obferved,  that  if  the  retort 
has  not  been  fufficiently  heated  in  this  opera- 
tion, and  if  the  bile  has  not  been  mcII  reduced 
to  coal,  we  have   in  the   retort,    inftead  of  a 
real  coal,  a  black  mafs  reftnibling  a  bitumen, 
luminous   and  brittle,    liquifiable   by   a   ftrong 
heat,  and  which  keeps  very  dry  with  the  contact 
of  the  air. 

1 1.   The    bile  has  always    been  confidered 

amongft  phyficians,  and  cfpecially  fince  Boer- 

haave,  as  one  of  the  moft   putrefcible  animal 

liquids  tliat  are  known  ;  and  it  is  confidered  in 

this  light   I)ccaufe,   in  faft,  when  kept  in  air, 

the  temperature  of  which  exceeds  15  degrees, 

it  pretty  quickly  diflfufcs  a  difagrceable  fmell, 

uhich    foon  announces   a    rapid    putrefaction. 

However,  Van  Bochaute  has  given  inliis  Dif- 

fertation  a  contradictory  experiment;   and  he 

has  rather  ftrongly    combated   the  opinion  of 

Boerhaave 


Bocrhaav^  refpc^ing  this  putrcffcible  property 
of  the  bile.     Human  bile,  he  fays,   which  wm 
very  thick,  and  of  a  dark  green  coloitr,  mixed 
vith  a  fmall  quantity  of  diililled  water,  aiiA 
placed  in  a  bottle  half  filled  and  M'ell  clofed, 
kept  for  fix  jntire  months  without  exhibiting 
any  figns  even  of  incipient  putrefcence  ;  but  on 
the  contrary   it   difFiifed  a   manifeftly   vinous 
odour;  which  led  him  to  think  that  it  contained 
a  faccharine' matter  in  quantity  fufficient  even 
for  carrying  the  mafs  into  the  vinous  fermen- 
tation.    But  without  denying  the  truth  of  this 
experiment,  it  is  too  well  known  to  anatomiilsi 
to  phyficians,  and  even  to  fullers,  who  employ 
large  quantities  of  bullock's  bile  or  gall  under 
the  name  of    bitter,   for  taking  fpots  out  of 
cloth,  that  this  liquor  putrefies  readily  in  the  hot 
air  for  it  to  be  polfible  to  doubt  of  this  property. 
We  may  only  conclude,  that  though  the  putre- 
faftive  movement     fhows   itfelf  eafily  in   this 
liquor,  it  advances  but  very  flowly  and  with 
much  difficulty  towards  its  total  dccompofition, 
on  account  even  of  the  bitter  property  of  this 
animal  liquid,   and  the  faponaceous  nature  of  a 
part  of  its  fubftance,  of  which  I  am  about  to 
fpeak.     When  bile  that  has  already  hecome  a 
little  fetid  is  boiled  for  fome  inftants,  it  afluroes 
a  fine  green  colour,  and  afterwards  keeps  for  a 
long  time  without  alteration. 

12.  Thick  and  ropy  bile,  poured  into  water, 
firft  palfes  through  it  and  collefts  at  the  bottom 
of  this  liquid  as  being  more  heavy,  on  account 

of 
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of  its  tenacity.     At  the  end  of  fome  hours,  the 
mixture  of  the  two  liquors  is  gradually  efFefied. 
By  agitation  this  mixture  is  eflfefted  immedi- 
^Oely ;     the    bile  lofes    its   vifcidity,   or   ropy 
property ;  it  partakes  of  the  liquidity  of  water ; 
it    gives    it   a  yellow  colour,    verging   upon 
brow^n,  or  a  mere  golden  yellow  when  the  water  is 
very  abundant.     When  the  bile  is  green,  this 
caftdoes  not  remain  in  the  water,  or  it  difappears 
very    quickly  in  the  air,     and  paflfes  to    the 
yellow  colour.     When  we  heat  bile  diluted  iiith 
its  own  weight  of  water,  we  obferve  no  coagu- 
lation of  the  albuminous  matter  which  it  con* 
tains,  becaufe  it  is  held  in  perfeft  folution  by  the 
alkaline  foap  of  which  I  (hall  foon  fpcak^     Van 
Bochaute,  who  well  knew  this  phenomenon,  faw 
and  announced  that  white  of  egg,  beat  up  and 
added  to  the  bile,   does  not  coagulate  in  this 
liquor,  even  though  boiling,  and  that  its  fapo- 
naceous  quality,    by  dilVolving    and   retaining 
it  united  with  the  water,  prevented  its  concre- 
tion bv  the  fire.     The  bile  diluted,  with  a  fmall 
quantity  of  water  turns  the  fyrup  of  violets 
green,     and  alfo  paper   tinged  with    mallows, 
renders  violet  that  which  has  been  coloured  with 
cucurma.      It    is    difficult    to    conceive  how 
Boerhaave,  Haller,  Marhcrr,   and  feveral  other 
pbyfiologifts,  have  miflaken  and  denied  the  alka- 
line nature  of  the  bile,  which  (hows  itfelf,   as 
ne  fhall  fee  by  a  great  number  of  indubitable 
fads. 
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13.  All  the  acids  poured  upon  the  bile  dc-^ 
coiupofe  it,  and  proiluce  an  abundant  precipi- 
tation in  it.     If  we  put  iuto  the  bile  only  a  few 
drops  of  an  acid,   the  precipitate  forms  at  firft 
ah  opaque  cloud  which  affumes  tlie  appearance 
of  froth,  in  which  many  fmall  bubbles  of  gas  aref- 
perceived.     In    all   thefe   decdmpofitions,    the 
precipitate  acquires  a  green  colour,  efpecially  by 
the  muriatic  acid.     A  part  of  this  precipitate 
remains  fufpended  and  even    diflblved  in   the 
fluid  when  it  is  much   agitated,  or  when  thefe 
matters  are  left  for  fome  time  in  contaft.     The 
liquor,  when  filtrated,  leaves  upon   the  filtre  a 
coagulated   albuminous   animal  matter:    when 
evaporated,   this  liquor  depofits  flakes  of  a  deep 
green  colour,  fimilarto  piteh,  which  foften  and 
appear  tenacious  and  gluey  tinder  the  fingers, 
and    when  thrown  upon  ignited    coals,    fwell 
and   inflame  readily,    burning    after  the  man- 
ner of  a   refin.     After'  the   fcparation  of  this 
refiniform  matter,  the  liquor  aftbrds  by  evapo- 
ration a  fait  with  foda  for   its  bafe,  differing 
according  to  the  fpccies  of  acid  that  has  been 
employed.     It  is  in  this  manner  that  the  che- 
mifts,    for  forty    years  pad,  have  proved  the 
prefence  of  foda  in  the  bile,  and  its  combination 
with  an  oil  in  the  faponaceous  ftate. 

14*  The  chemifts  who  have  examined  the 
aftion  of  the  acids  upon  the  bile  in  detail,  have 
remarked  that  at  leaft  three  diflferent  cryftalline 
matters  were  obtained  from  the  filtrated  liquors: 
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that  which  the  acid  employed  mull  form  willi 
the   foda,    and    they  have    all  recognized  tlie 
fulpbate,  the  nitrate,  the  muriate  or  the  acetite 
of  foda   in  fuch  a  manner  as  not  to  leave  the 
fznalteit   doubt :    a  fecond  fait,  confiantlv  ob- 
tained  in  their  experiments,   has  been  dcfcribcd 
a>  fmall  needles,    and  taken  for  a  calcareous 
fait  formed  alfo  by  the  aciil  employed  and  lime, 
the  prefence  of  which  they  have  thus  admitted 
in  the  bile  ;  and  laftly,  a  third  cryftalline  matter 
ID  trapezoids,  of  a  weak  and  fweetifli  tafte,  which 
Cadet  ha^j  coufidercd  as  a  matter  analogous  to 
the  fugar  of  milk,  which  Van   Bochaute  has 
ifteru  ard.s  fought  by  many  different  procefl'es, 
tnd  the  prefence  of  which   is  not  yet  accu- 
rately  proved,   though  traces  of  it  have  been 
rather  decidedlv  found  in  the  fweetifli  tafte  of 
the  extract  of  the  bile,  in  its  property  of  paflTing 
into  a  kind  of  vinous  fcTmcntation    delcribcd 
hv  Ven  Bochaute,  and  iufevcral  other  facts  that 
ihall  be  fuccefiivelv  indicated. 

« 

15-  We  fee  at  leaft,  from  tlicfc  details,  that 
the  acids  aft  in  three  ways  at  once  upon  the 
bile:  they  coagulate  its  albumen  which  is  pre- 
cipitated in  maffes  ;  tliey  feparatc  its  oily  matter 
bv  feiziug  the  foda  which  held  it  in  faponaceous 
fulutioQ ;  they  decompofe  the  phofphoric  falts, 
cfpecially  the  calcareous,  and  that  with  foda 
fcr  its  bafe,  ithen  the  acids  employed  are  mor« 
powerful  than  the  phofphoric :  for  1  have  already 
ftown  that  thefe  phofphates  arc  contained  in 
Ac  bile     It  is  therefore  not  difficult  to  con- 
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ceive  why  chemifts  have  fo  greatly  multiplied 
their  experiments  upon  the  treatment  of  the 
bile  by  the  acids,  and  how  they  have  availed 
themfelves  of  this  treatment  for  determining  its 
properties  as  well  as  its  compofition. 

There  are  fome  particular  fads  to  be  known 
concerning  the  fpecies  of  acids  with  rcfpc6l  to 
tneir  manner  of  a6ling  upon  the  bile.  Thecon-^ 
centrated  fulphuric  acid  coagulates  it  in  denfii 
flakes,  and  gives  it  a  deep  colour;  the  weak 
fulphuric  acid  renders  it  intenfcly  green.  The 
nitric,  after  having  precipitated  it  green  ia 
the  cold,  aflumcs  a  golden-yellow  colour  with  it 
when  it  is  heated  for  a  fufficient  leng^th  of  time  t 
it  converts  part  of  it  into  oxalic  and  into 
PruflTic  acid,  and  alters  its  oily  matter.  The  mu-% 
riatic  aciil,  which  at  firft  precipitates  it  of  a 
green  colour,  afterwards  allumes  a  violet  caft, 
cfpecially  by  the  affion  of  heat.  The  oxi- 
gcnated  muriatic  acid  whitens  it  and  renders  it 
turbid  like  milk  ;  it  changes  the  nature  of  the 
albuminous  principle,  of  the  oily  fubftance  and 
of  the  colouring  matter  of  the  bile :  it  preci- 
pitates from  it  filaments  fimilar  to  thofe  which 
frequently  conftitute  the  biliary  calculi ;  its  aC-j 
tion  ftill  deferves  to  be  examined  anew,  and 
attentively  ftudied  by  chemifts. 

16.  The  precipitate  formed  in  the  bile  by  thcj 
acids  is  compofed  of  two  principal  matters  :  the; 
one,  which  is  manifeftly  an  animal  fubftance ;  the^ 
other  is  a  fort  of  oily  body,  upon  the  nature  of. 
which  chemifts  are  not  yet  agreed*     Thefe  twor 
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matters  arc  feparafed  by  means  of  alcohol,  which 
diflblves   the  latter  without  touching  the  firft. 
This  alcohol  acquires  a  brown-yellow  colour  in 
proportion  as  it  diflblves  the  oily  fubftance.     If 
▼c  let  it  evaporate   fpontaneoufly  in  the  air, 
there  feparate  from  it  at  its  furface  fome  drops 
of  an  oil}'  liquor,   which  has  the  fmell  and  the 
icrid  bitternefs  of  myrrh,  with  which   feveral 
clicmiils  have  compared  it :  and  there  is  depo- 
fitrd  from  it  a  tenaceous  ropy  matter,  of  a  deep 
lioum  colour,   which  does  not  inflame  upon  ig- 
nited coals,  which  is  ftill  foluble  in  alcohol,  but 
inlbluble  in  water.     The   folution  of  this  fub- 
fiince  in  alcohol  is  abundantly  precipitated  by 
water,  and  the  collefted  dcpofition  foftens  over 
a  gentle  fire.     All  thefe  properties  have  induced 
Van  Bochautc  to  confider  it  as  a  refm,  which 
he  has  compared  with  that  of  the  jalap,  and 
itich  he  believes  to  be  almoft  of  a  vegetable 
Biture.      But  the  refins  properly  fo  called  are 
not  foluble  in  fixed  alkali,  and  do  not  form 
real  foap:  it  is  therefore  a  matter  not   really 
rrfioous,  but  oily  of  a  particular  kind,   which 
fttms  to  approach,  as  I  ihall  foon  fhow  more  in 
detail,   to  what  I  call  adipocire. 

17.  When  the  precipitate  of  the  bile  has 
Wn  treated  and  difcoloufed  by  alcohol,  till 
this  no  longer  takes  up  any  thing  from  it,  there 
remains  a  white  or  grey  matter,  not  fufible 
in  the  fire,  infipid,  or  fcarcely  at  all  bitter, 
infoloble  in  cold  or  hot  water,  foluble  in  the 
leys  of   cauftic    fixed    alkalis,    which    burns 
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Upon    the    toals   with  a  fmcU  of   horn,    and 
attbrds,    in  its  analyfis  by  the  retort  and  by 
the  different  re-agents,  altogether  the  fame  pro-^ 
dufls  aS  this  laft-nientioned  fubftancc,  more  ef- 
pecially  an   abundant  quantity  of  carbonate  ofv 
ammonia.   Its  coal  contains  a  remarkable  quan^. 
tity  of  phofphate  of  lime  ;  it  is  therefore  a  weU 
chara6terized  animal  fubftance.     Some  modern,: 
chemifts  have  believed  it  to   be   comppfed  of 
two    fubftances,    of   g<?Utinous    mucilage,    or 
gelatin  and  of  albuminous  matter.     But  this 
opinion  is  not  fupported  by  experience;  for  it; 
has  not  been  proved  that  water  forms  jelly  with  * 
this  portion  of  the  precipitate  of  the  bile ;  and 
it  ought  manifeftly  to  form  it  if  it  contained 
the  gelatinous  fubitance.   On  the  contrary,  Ver- 
heycn,  Cadet,  Van  Bocliaute,  and  Marhcrr,  have 
all  compared, it  with  horn,  both  in  its  combuftion 
and  in  its  diftilhition,  which  announces  its  ana-* 
logy  with  tlie  albuminous  fubftance. 

18.  The  alkalis  do  not  exert  fo  powerful  an 
action  upon  the  bile  as  the  acids.     It  has  been 
ftatcd  that  they  deprive  it  of  its  bitternefs.  They 
do  not  coagulate  it ;  but  they  render-  it  fenfibly 
more  fluid  ;  and  they  alter  its  colouring  matter 
bat  very  little.      The   folutions  of    barites,    of 
ftrontian  and  of  lime,  form  in  it  at  firft  a  light  pre- 
cipitate which  is  an  iufoiublc  earthy  phofphate; 
a  larger    portion   of   thele    foJutions    feparates 
from  it  the  oily  matter,  with  which  the  eartlis 
form  an  infoluble  ioap.     The  fixed  alkalis  well 
concentrated  difengage  a  very  perceptible  ara- 
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moniacal  fmell,  and  thus  demonfii ate  the  pre- 
fencc  of  an  ammoniacal  fait  in   it.   Mhich  pro- 
bably is  a  phofphate.     The  falts  have  Lut  very 
little    effect    upon  the   bile,   if  we  except  the 
foluble  earthy  falts,    all  which   precipitate    it, 
aad    form    earthy   foaps,    by  dccompofuig  the 
foap   of   foda  which    it    contains.      The    fame 
is  the  cafe  with  the  metallic  falts :  moft  of  them 
deconipofe  the    bile,   and   are    dccompofcd    bj- 
it;  they  form  precipitates  coinpoffd  of  coagu- 
lated albumen,    of    metallic  foap,  of  metallic 
ituriates  and  phofphates.     Accordingly,  we  fee 
tiiat  thefe  falts.    adminiftered  in  medicine,  efpe- 
cially    in  the  fmall   dofes   in   which    they   arc 
given,  undergo  in  thefirft  intcftincs,  and  fome- 
times    even  in  the   ftomach,    a    decompofition 
vhich  renders  their  afiiou  either  feeble  or  dif- 
ferent from  what  medical  theory  has  hitherto 
reorcfented  it. 

10'  Amongft  the  vegetable  matters,  it  unites 
liith  all  that  are  foluble  in  water  :  it  has  been 
vjuoted  as  acting  particularly  upon  the  oily 
frbftances ;  and  hitherto  all  tl:e  chemifts  have 
fo  pofitively  attributed  to  it  the  property  of 
(lillblving  the  fixed  oils  (.fpecially,  tluit  it  is  even 
on  account  of  this  property  that  it  has  been 
confidercd  as  a  foap ;  it  is  to  this  that  they 
aferibcd  its  action  in  digcftion  as  well  as  that 
vhich  it  exeits  in  the  fuller's  art.  Van  IJochaute 
had  even  advanced,  uith  refpert  to  the  latter 
ule,  that  the  bile  was  the  moft  foluble  foap, 
which  took  out  fpots  of  oil  and  greafe  from 
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cloth  with  more  energy  than  any  other  known 
foap.  However,  Profeflbr  Jof.  Ja*  Plenck,  in 
his  Hygrology  of  the  Human  Body,  puhliihed 
at  Louvain,  in  1797,  in  which  he  has  employed 
mod  of  the  new  facls  for  which  the  fcience  is 
indebted  to  the  French  chemifts,  without  once 
quoting  their  authors,  fays  pofitively  that  the 
bile  contrads  no  union  cither  with  the  fixed  or 
the  volatile  oils ;  that  it  does  not  diflblve  thenii 
nor  render  them  niifcible  with  water ;  that,  as 
a  compound  of  refm  and  alkaH,  the  latter  in  too 
fmall  quantity,  it  is  not  a  foap,  nor  foluble  in 
water,  like  a  foap.  He  adds,  in  -order  to  explain 
its  aftion  upon  linen  and  cloth  impregnated 
with  oil,  tliat  it  has  more  affinity  for  the  texture 
of  thefe  ftufFs  than  oil  has,  and  that  it  does 
nothing  more  than  take  their  place,  by  reafon 
of  the  form  of  its  particles.  It  is  true,  this 
author  does  not  quote  any  particular  experi-' 
ment,  neither  does  he  indicate  the  fource  from 
whence  he  has  derived  this  new  rcfult  concern- 
ing the  nature  of  the  bile ;  undoubtedly  on 
account  of  the  brevity  and  the  aplioriftic  form 
which  he  wiihed  to  give  to  his  work.  I  have 
examined,  according  to  this  aflcrtion,  the  action 
of  the  bile  upon  the  oils  ;  and  have  found  that 
it  diflolves  in  a  very  decided  manner  thefe 
liquids,  with  which  it  fornvi  kinds  of  emul- 
fions,  and  that  it  conftantly  renders  them 
eafily  miftible  with  water.  Confequently,  the 
affertion  of  Mr.  Plenck,  in  this  refpcft,  is  er* 
roneous, 
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20,  Alcohol  poured  upon  the  bile  produces 
in  it  a  fpeedy  coagulation^  and  feparates  from  it 
flakes  of  flightly-coloured  albuminous  matter ;  it 
afterwards  holds  in  folution  the  biliary  foap 
ind  its  colouring  matter.  Applied  to  the  extra6t 
of  bile,  or  to  the  bile  infpiffated  by  the  action 
of  the  fire,  alcohol  diflblves  its  foapy  part  and 
the  colouring  fubilance,  but  does  not  attack 
the  animal  albuminous  part.  Ether  feparates  but 
rery  little  matter  from  it  Thele  two  folvents 
hiving  been  employed  with  much  care  by  Van 
Bochaute,  and  having  aflbrded  him  fome  re* 
markable  refults,  I  fliall  here  quote  the  prin- 
cipal experiments,  as  they  may  be  particularly 
oieful  to  thofe  chemifts  who  mav  undertake  new 
inquiries  relative  to  this  animal  liquor; — in- 
quiries called  for  by  the  national  inftitute  of 
France,  in  the  queftion  which  they  have  pro- 
posed concerning  the  nature  of  the  bile,  and 
the  fun^on  of  the  liver. 

Van  Bochaute  having  evaporated  to  drynefe 
bile  that  had  firft  been  combined  with  an  equal 
quantity  of  ^vater,  and  which  had  not  been 
coagulated  by  ebullition,  treated  this  extract 
bj  hot  alcohol  till  this  liquor  ceafed  to  become 
coloured,  and  left  only  the  animal  fubftance. 
He  obtained  a  tin6ture  of  a  brown-yellow  co- 
lour, which  afforded,  by  evaporation,  an  abun- 
dant quantity  of  matter  tranfparent  like  gum, 
of  a  fweet  and  honey-like  tafte,  mixed  at  laft 
vith  a  degree  of  bittemeft,  foluble  in  water, 
irhich  kept  more  than  eighteen  months  without 
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alteration,  and  which  he  bas  propofed  as  a 
much  better  remedy  than  the  fimple  extrafi  of 
tlie  bile.  He  confidered  this  alcoliohc  extraft 
as  the  biliary  foap  mixed  with  fliccharine  mat^ 
ter,  and  well  feparated  from  animal  fubftance^ 
which  he  calls  glutinouSy  though  it  is  very 
manifeftlv  our  albuminous  matter,  as  the  fafts 
hitherto  qupted  evidently  prove. 

21.  Yan  Bochaute  has  made  feveral  re- 
markable experiments  upon  the  diftillation  of 
this  alcoholic  extract  of  bile.  He  obtained 
from  it  the  fame  products  as  from  a  gum-refin ; 
its  coal  contained  a  notable  quantity  of  foda. 
Its  folution  in  water,  which  was  very  tranfpa- 
rent,  not  milky,  was  decompofed  by  the  acids, 
and  gave  a  precipitate  which  he  calls  refinouSy 
Jaty  pitchy^  which  adhered  to  the  fingers  like 
turpentine,  was  intirely  fuluble  in  alcohol,  to 
which  it  gave  a  brown-yellow  tinge,  and  M'a$ 
feparated  from  it  by  water,  like  the  refin  of 
jalap.  This  alcoholic  folution  of  what  he  calls 
the  refai  of  the  bile,  a  refm  precipitated,  a^  we 
fe-e,  from  the  aqueous  folution  of  ihe  alcoholic 
extraft  of  this  humour,  expofed  to  the  air  in  a 
vefltl  covered  with  paper,  prefented  to  him 
after  fom^  days,  and  after  the  reduction  of  the 
liquor  to  a  third  of  its  original  volume^ 
a  fupernatant  oil,  tranfparent,  of  a  gold-yel- 
low colour,  and  of  a  bitter  fmell  and  tafte, 
refembling  thofe  of  myrrh.  At  the  bottom 
of  the  liquor  a  refin  was  precipitated,  thick, 
tenacious,   lefs  bitter  and  lefs  odorous  than  the 
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oil.      From  thefe   experiments  he  concludes, 
that  the  oily  matter  combined  with  the  foda  in 
the  bile,  is  a  true  reiin,  analogous  to  the  vege- 
table refin,   combined  with  an  oily,  aromatic, 
and  bitter  principle,  fimilar  to  that  of  m^rrh, 
and  that  thefe  two  bodies  intimately  united  are, 
like  the  aromatic  vegetable  refins,  the  produft 
of  a,  thickened  volatile  oil.     We  fhall  foon  fee 
that  this  inference  is  not  accurate  in  the  com- 
parifon  which  it  eftabliflies ;  but  that  the  mode 
and  the  phenomena  of  this  experiment  are  never- 
thelefs  remarkable,    and  defewinor  of  all   the 
attention  of  the  chemifts. 

2£.  The  action  of  ether  upon  the  extraft  of 
bile,  prefented  to  the  author  experiments  no  lefs 
interefting  ;  and  though  he  has  not  followed  it  fo 
far  as  it  requires,  and  as  he  had  promrfed,  hfs  re- 
fults  are  neverthelefs  worthy  of  a  place  in  the 
chemical  hiftory  of  this  animal  humour.  Van  Bo- 
chaute,  not  fatisfied  with  the  firft  experiments  of 
Cadet,  upon  the  cxtradion  of  thefugarof  milk 
from  the  bile,  by  the  evaporation  of  the  mixtures 
of  this    liquor   with   the   acids,    (experiment* 
which,  being  founded  merely  upon  the  trapezoi- 
dal form,  and  the  fweet  or  infipid  tafte  of  thole 
cryftals,    left  much   doubt  in  his  mind)  tried 
particularly  the  a6tion  of  ether,  with  the  view 
of  feparating   this    particular    matter    of  the 
bile,     announced   already  with  fufficient    cer- 
tainty by  the   fweet  or  even  honey-like  tafte 
of  the  alcoholic  extract  of  this  liquor,  and  by 
the  figns  of  vinous  fermentation  which  he  had 
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obferved  in  it.  For  this  purpofe,  he  put  chy 
extra6l  of  bile  into  very  pure  and  highly  refti- 
fied  ether:  he  left  this  mixture  in  a  well^clofed 
veffel,  which  he  frequently  agitated  during 
fourteen  days.  At  this  period  the  liquor  was 
fcarcely  coloured  :  a  portion  being  decanted, 
and  left  to  fpontaneous  evaporation  in  an  open 
veffel,  prefented  to  him  on  the  following  day 
an  aqueous  liquid  of  an  etherated  odour,  upon 
which  fome  drops  of  oil  floated;  this  oil,  col- 
lected upon  paper,  had  a  bitter  tafte  like  myrrh, 
and  the  refinous  confiftence  ;  the  liquor  beneath 
was  fweet  and  flightly  faccharine.  The  author 
who  had  much  confidence  in  this  experiment^ 
'  confidered  it  as  a  proof  and  a  produft  of  the 
decompofition  of  the  biliary  foap ;  he  thought 
that  the  ether  favoured  and  effe6led  the  fepara- 
tion  of  its  oleo- refinous  part;  and  that  by 
accomplilhing  this  complete  feparation,  by 
means  of  a  feries  of  limilar  experiments,  he 
Ihould  fucceed  in  obtaining  the  faccharine 
matter  infulated,  or  mixed  only  with  foda,  from 
which  he  fhould  eafily  be  able  to  feparate  it 
If  he  ihould  not  thus  obtain  the  fugar  of  the 
bile  futiicicntly  pure  and  well  feparated,  he 
hoped  to  fucceed  by  recommencing  and  follow- 
ing up  this  experiment  repeated  upon  the  alco- 
holic extract;  for  that  of  which  I  have  juft 
given  an  account,  was  made  upon  the  fimple 
extract,  or  the  intire  bile,  infpiffated  by  the  fire. 
Van  Bochaute  intended  to  give  the  refults 
of  this  experiment,  as  foon  as  his  avocations 
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fliould  hare  permitted  him  to  follow  it  up  >inth 
the  requifite  attention  and  leifure  ;  but  he  ha4 
given  nothing  fince,  for  he  was  fnatched  away 
by  death  from  chemiftry  and  medicine  before 
he  could  put  the  finifliing  hand  to  this  in* 
terefiing  refearch. 

£3.  The  aftion  of  the  bile  upon  the  different 
animal  liquors  and  fubfiances  has  not  yet  heed 
examined,  though  this  examination  might  and 
muft  throw  the  greateft  light  upon  the  pheno* 
mena  of  the  animal  economy.  Hitherto,  only 
its  mixture,  its  eaiy  union,  and  its  analogy 
with  fat,  have  been  fpokcn  of;  but  it  is  chiefly 
by  vague  views  of  the  hiftory  of  difeafes,  and 
without  direft  experiments,  that  this  objeft  has 
been  treated,  as  we  may  fee  in  a  Memoir  of 
Lorry,  inferted  among  thofe  of  the  Society  of 
iledicine.  Some  have  pretended  that  the  bile 
coagulated  milk ;  others  have  denied  this  pro- 
perty- Schroeder,  Profcflbr  at  Gottingen,  em- 
ployed this  coagulation  of  milk  by  the  bile,  as 
an  argument  againft  the  faponaccous  quality  of 
the  latter;  and  ^larherr  has  fince  renewed  it 
in  order  to  fupport  the  fame  opinion,  and  to 
prove  that  the  action  of  the  bile  depended  more 
uj>on  its  mucous  nature,  than  upon  its  fapona- 
ccous quality.  There  is  reafon  to  believe,  that 
it  was  upon  the  authority  thefe  two  phyficians 
that  Plenck  denied  the  biliary  foap,  as  I  have 
alreadv  mentioned.  No.  19-  Some  indications 
collefted  from  the  experiments  of  Van  Bochaute 
(tern  to  announce  that  the  bile  retards  or  pre- 
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vents,  or  at  leaft  dimini(]ics  the  coagulability 
of  the  albuminous  fubftance.  The  efFefls  of 
the  bile  upon  the  blood,  tlic  faliva,  the  gallric 
juice,  the  pancreatic  juice,  &c.  are  altogether 
unknown.  Thcfe  hints  f]io\v  how  interefiing 
the  rcfearches  concerning  the  reciprocal  ad  ion 
of  th3  bile,  and  of  the  different  animal  matters 
will  be,  and  how  much  this  kind  of  experiments 
ought  to  be  infifted  upon  by  thofe  who,  at 
prefent,  intend  to  treat  the  grand  queftion  of 
the  analyfis,  and  the  ufes  of  the  hepatic  fyftem, 
propofed  to  the  learned  world  by  the  National 
Inftitute  of  France. 

24.  All  the  known  facls  relative  to  the  che- 
mical properties  and  the  analyfis  of  the  bil^, 
which  I  have  coUefled  in  this  article,  fliow  that 
this  liquid  is  of  a  very  compound  nature,  and 
that  it  efpecially  dfffers  from  moft  of  the  other 
animal  fubftances  that  have  hitherto  been  exa- 
mined. It  contains,  as  has  either  been  proved 
by  the  fads  enunciated,  or  indicated  according 
to  experiments  more  or  lefs  advanced. 

A.  A  large  quantity  of  water. 
JL  Soda. 

C.  An  oily  matter  united  with  the  latter  in 
the  faponaceous  ftate. 

D.  A  colouring  matter  combined  with  th« 
preceding  kind  of  foap. 

E.  A  bitter  and  odorous  oily  fubftance. 

F.  A  coagulable  animal  fubftance.. 

G.  A  kind  of  faccharine  fubftance  analogous 
to  the  fugar  of  milk. 

H.  Salts 
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M.  Salts  of  feveral  kinds. 

!•   Laftlv,  oxide  of  iron. 

AVe  muft  re-confider  each  of  thefe  principles 
in  particular,  and  inquire  how  they  have  been 
tbund  or  announced  in  the  bile,  determine  their 
ftate,  their  particular  or  fpecific  nature,  the 
mode  of  their  combination,  and  their  influence 
upon  the  properties  of  the  biliary- liquor,  in 
order  to  arrive  at  the  determiHation  of  its  ufes 
in  the  animal  economv. 


Section'.  IV. 

Of  the  different  3Iatcrials  of  the  Bilefeparately 

•    conjidercd. 

C5.  WATER  is  certainly  the  moft  abundant 
material  of  the  bile;  it  is  the  vehicle  and  com- 
mon folvent  of  all  the  principles  that  conftitutc 
it;  it  is  that  to  \v4iich  they  owe  their  liquidity. 
Its  proportion  varies  much,  according  to  the 
ditferent  ftates  of  confiftence  Avhich  this  humotir 
affeAs.  It  is  feparated  or  driven  off  by  the 
artion  of  fire,  and  efpecially  by  diftillation.- 
On  the  water-bath  it  carries  with  it  fome  light 
materials  of  this  fubftance,  which  give  it  a 
faintifh  eafily  recognizable  odour,  and  fome- 
times  a  fmell  of  mufk :  the  latter  generally 
takes  place  only  when  the  bile  that  is  diftilled 
has  already  been  previoufly  corrupted.  The  firft 
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frequently  paffes  into  the  aromatic  (late  of  the 
fecond,  after  fome  time,  and  by  a  kind  of  fer- 
mentation. No  chemift  doubts  either  the  pre- 
feuce  or  the  abundance  of  water  in  the  bile. 
It  is  remarkable,  that  it  is  abfolutely  impofllblc 
to  extract  it  in  ^  pure  ftate ;  and  that,  in  its 
reparation  by  the  fire,  we  only  obtain  it  united 
with  a  biliary  principle  which  gives  it  odour, 
and  which  is  alterable.  This  principle  is  fre- 
quently fufBcient  to  precipitate  the  acetite  of 
lead  in  a  white  ftate.  It  would  be  of  great 
importance  to  know  whether  this  water  exifts 
ready  formed  in  the  blood,  and  be  only  fepa- 
rated  from  it  in  the  liver,  or  whether  it  be  not  in 
this  vifcus  itfelf  that  it  is  formed  as  the  expenfe 
of  the  blood;  which  would  explain  the  origin 
of  the  oily  matter  which  is  fo  abundant  in  the 
bile,  according  to  the  much  more  hidrogenated 
ftate  of  the  blood. 

26.  B.  The  prefence  of  foda  is  as  fatisfaftorily 
proved  in  the  bile  as  that  of  water.  This  alkali 
manifeftly  exifts ia it  in  the  cauftic ftate;  and  it 
is  on  this  account  that,  fifty,  and  even  thirty 
years  ago,  the  alkaline  nature  of  this  humour 
-was  denied,  becaufe  it  did  not  eftcrvefce  with 
the  acids  ;  an  indication  of  the  prefence  of  the 
alkalis,  which  was  then  admitted  only  becaufe 
neither  the  carbonic  acid  nor  the  carbonates 
were  known.  Though  the  foda  is  in  the  fapo- 
naceous  ftate  in  the  bile,  the  acids  which  fepa- 
late  it  from  its  oil,  fliow  that  this  alkali  is 
contained  in  it  vck  a. much  lefs  confiderable 
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quantity  than  it  fliould  feem  it  ought  to  exift 
in  it,  in  order  to  conftitute  a  true  and  perfeft 
foap.  It  is  this  foda  which,  remaining  in  thq 
coal  of  the  hile  after  the  dift illation  of  that 
liquor,  gives  it  the  property  of  immediately 
turning  the  fyrup  of  violets  green,  and  efflo- 
refces  on  the  furface  of  the  coal  by  long  expo- 
fure  to  the  air.  The  fource  of  the  foda  of  the 
bile  is  eafily  found  in  the  alkaline  nature  of  the 
ferum  of  the  blood :  it  eafily  feparatcs  from  this 
liquid,  in  which  it  isalmoft  infulated,  on  account 
of  its.weak  adhefion  with  the  kind  of  oil  which 
is  found  developed  in  the  tubf^s  of  the  liver.  Its 
proportion  has  not  been  determined,  and  it  is 
one  of  the  moft  elfential  of  the  points  which 
ought  hereafter  to  engage  the  attention  of  the 
chemids  who  devote  themfelves  to  the  cultiva- 
tion of  apimal  chemillry. 

27.  C.  The  oily  matter,  combined  with  foda. 
Is  one  of  the  moil  extraordinary  principles  of 
the  bile.  Its  nature  was  not  explained  in 
chemiftry  till  a  confiderable  time  after  both  its 
exiftence  and  its  faponaceous  form  .had  been 
difcovered.  Van  Bochaute,  who  firft  occupied 
hioifelf  with  it  in  particular,  has  compared  it  to 
Uie  refms,  and  even  thought  that  it  approached 
the  nature  of  the  vegetables  :  he  founded  this 
opinion  upon  the  circumftance  tliat  this  oily 
body,  feparated  by  the  acids,  taken  up  afterwards 
by  alcohol  and  obtained  from  this  liquid  by 
evaporation,  alfumes  a  pitchy  coufiiience,  a 
traBfpapeat  and  dry  ftate^  is  conilautly  foluble 
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in  alcohol,  and  is  precipitated  from  it  in  fmall 
white  drops,  which  remain  long  fufpended  in 
the  liquor,  and  which  may  be  rendered  foft  and 
du6tile  by  the  aftion  of  heat.  Van  Boehaute 
thought  that  this  rcfinous  matter  might  proceed 
from  the  red  globules  of  the  blood,  in  which  . 
Gaubius  had  already  remarked  a  difpofition  to 
become  refinous.  The  profeifor  of  Lbuviain 
adopted  with  refpcft  lo  this  fubjeft  the  theory 
of  Roux,  Profeffor  of  Chemiftry  at  the  School  of 
Medicine  at  Paris,  who  confidered  the  bile  as  the  . 
natural  evacuant  of  the  colouring  part  of  the 
blood.  But  thefe  ideas,  which  are  ftill  more 
vague  than  ingenious,  muft  give  way  to  new  re- 
fearches  and  new  experiments.  In  order  to  flio\r 
their  utility,  and  that  thefe  rcfearches  may  be 
commenced  under  new  aufpices,  I  Ihall  herequotc 
the  refult  of  fome  experiments  which  I  infti- 
tuted  in  1790  upon  the  oily  matter  of  the  bile, 
and  which  fliow  the  exiftence  of  fomething 
very  different  from  a  refin. 

28.  D.  Tlie  oxigenated  muriatic  acid,  received 
in  the  ftate  of  gas  into  bile,  diluted  with  a  little 
water,  quickly  deitroys  its  colour,  and  coagu-' 
lates  the  albumen,  which  is  depolited  in  white 
flakes:  it§  foap  remains  in  folution  without 
either  colour  or  fmell,  but  retaining  its  bitter 
tafte.  A  larger  proportion  of  this  acid  re-a6ls 
again  upon  this  Ibap,  and  feparates  from  it  the 
oily  matter,  while,  and  in  a  concrete  form. 
Any  acid  poured  upon  the  bile  already  dif- 
coloured   by  the   oxigenated    muriatic    acid,- 
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ttnined lately  produces   in  it  a  white  concrete 
precipitate  of  ^the   confiftence    of   fat,   which 
diflblves   in  liot   water,    in  cold  alcohol,    and 
caufes  the  latter  to  ])afs  into  the  Hate  of  ether 
br  the  aftion   of   heat     This  adipo-alcoholic 
fdution,  thickened  to  the  confiftence  of  a  fyrup 
in  the  air,  combines  with  water  without  being 
precipitated  :  ati  acid  decompofes  it.    The  white 
concrete  matter,  feeminpjly  adipocirous  and  not 
idinous,   precipitated  from  the  bile  by  the  oxi- 
•tnated  muriatic  acid,  was  firft  taken  for  the 
foliated   fubfrance  contained  in.  the  biliary  cal-*- 
culi,  of  which  I  fhall  fpeak  in  the  next  article; 
but  it  differs  from  it  bv  its  orreater  foftnefs,  by 
its  fuiibility  which  takes  place  at  32  degrees  of 
Reaumur,    by  its  greater  folubility  in  alcohol, 
and  by  its  folubility  in  hot  water.  Thefe  experi- 
ments   ought  to  be  purfued  with  afliduity :    it 
vould  be  neceflary  efpecially  to  inquire  whether 
this  white  precipitate  of  the  bile  by   the  oxi- 
gcnated  muriatic  acid  be  not  the  biliary  foap, 
frill   alkaline  on  account  of  its  attraction  for 
water  ;  and  this  is  the  more  effential  as  m'C  (Iiould 
Bot  forget  to  remark,  with  regard  to  the  fatty  and 
colouring  matter  precipitated  from  the  animal 
liquor  by   the    acids,    that   Mhen   we   attempt 
.  to  wafli    it   with  water  after  its  precipitation, 
this    liquid    carries    off    a    conliderable    part 
of  it,    M'hich   it  diflblves  as  if  it  were  flill  a 
foap,  and  that  the  water  of  lixiviation  is  pre- 
cipitated  again  by  the  addition  of  an   acid.  I 
hive  alfo  remarked  that  the  acid  liquor^  which 
Vol.  X.  E  has 
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has  always  a  green  and  fometimcs  a  very  btil* 
^iant  colour/ is  precipitated  by  evaporating  a 
portion  of  colouring  matter,  of  a  green  caft 
and  a  pitchy  confiftcnce.  Thus  the  oily  fub^ 
ftance  of  the  bile  is  of  a  very  fingular  nature, 
and  of  a  very  particular  kind  ;  it  is  neither  fat, 
nor  refin,  nor  adipocire,  properly  fo  called-  Its 
charaftcr,  as  intermediate  between  thefe  three 
bodies,  feems  to  confiftin  imitating  all  three,  or 
differing  from  each,  accordingly  as  it  is-  treated 
by  different  procelTes.  The  true  mode  of  its 
difference,  dci>ending  on  its  intimate  nature  and 
the  pjoportion  of  its  principles,  is  not  yet  known^ 
becaufe  the  analyfis  of  the  fatty  fdbflance* 
is  not  yet  fufficiently  advanced  ;  and  it  mufl  be 
the  work  of  future  invefiigations  to  determine 
the  fimple  ideas  which  exifl  relative  to  this 
fubjcft,  efpecially  by  afcertaining  its  relations 
with  the  abdominal  fat  from  which  it  manifefily 
derives  its  origin. 

29.  i>.  The  fame  may  undoubtedly  be  faid 
alfo  of  the  colouring  matter  of  the  bile,  which 
we  have  not  yet  been  able  to  obtain  feparate  from 
the  fatty  fubflance,  and  which  adheres  inti- 
mately with  it,  fo  much  fo  indeed,  that  it  has 
been  very  naturally  confounded  with  it,  and 
confidered  merely  as  a  charafteriftic  attribute 
of  the  biliary  oil.  Thus  Van  Bochaute,  notwith- 
ftanding  all  the  ingenuity  with  which  he  has 
conducted  his  experiments,  defiined  particularly 
for  infulating  the  different  conftituent  matters 
©f  the  bile  by  analyfis,  when  he  prefents,  as  the 
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general  refuh  of  his  inquiry,  this  humour  as 
a  compound  of  much  M'ater,    of   albuminous 
mBcos,  partly  infulated,  partly  united  with  an 
animal  gluten,  of  a  foap  formed  of  refm  and 
foda,  of  much  (accharine  mucous  matter,  and 
of  a  particular  aroma  or  fpiritus  reSoVy  does 
not  mention  the  colouring  matter  amongft  the 
principles  which  he  admits  in  the  bile.   Though 
analyfis  has  not  yet   decided   upon    this   im- 
portant point,  the  colour  of  the  bile,   whether 
confidered  as  a  particular  matter,  or  as  a  cha- 
raderiftic  property  of  its  particular  oil,  appears 
to  be,  according  to  the   experiments   already 
^cril^ed,  very  much  difpofed  to  the  green  or 
brown- j'ellow  caft,    very  much  fubj eft  to  va- 
riation,   capable   of  being  made  to   difappear 
bv  the  aft  ion  of  the  oxigfenated  muriatic  acid, 
a»d  confequently  riot  proceeding  from  iron  as 
hme  chemifts  had  thought. 

30.  E.  I  fpeakhere  of  the  bitter  and  odorous 
fubftance  extrafted  from  the  bile  by  fcveral 
chemiiis,  and  defcribed  efpecially  by  Van 
Bochaute,  only  in  order  to  difcufs  the  queftion 
relative  to  its  exiftence  or  its  accidental  forma- 
tion, perhapsowing  to  theexperimentsthemfelves, 
bv  which  it  has  been  obtained.  It  appears  that 
the  latter  opinion  was  adopted  by  Van  Bochaute 
himfeif ;  for  in  his  coticlufrons  upon  the  com- 
pofition  of  the  bile,  and  in  his  enunciation  of 
iti  principles,  he  has  not  comprehended  this 
fficcie^  of  oil :  and  in  faft  it  was  fcen  only  in 
the  form  of  fome  drops  that  fwim  upon  the 
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alcoholic  and  etlierated  folution  of  what  he  calls 
the  rejin  of  the  bile,  or  of  its  foap ;  there  were 
feparated  from  it  merely  fome  tranfparent  drops 
which  he  could  coUettonly  upon  paper  ;  he  con- 
fide red  them  himfelf  as  a  produ6lof  the  decom- 
pofjtion  of  the  hiliary  refm,  as:  he  hoped  therehy 
to  fcparate  and  to  ohtain  in  fufficient  purity 
the  faccharine  mucous  fiihftance  when  he  ihould 
have  decompofed  it  completely.  This  oil,  to  ■ 
M'hich  the  fame  author  appeared  efpecially  to  ^ 
afcribe  the  fmcll  of  mufk  or  of  myrrh  which  the 
bile  ac(|uires,  particularly  at  the  moment  when 
the  oily  fubllance  is  difeniyaGrcd  from  it,  is  there- 
fore  a  modification  of  its  oily  matter,  one  of 
the  ftatcs^  which  it  aflnmes  in  the  alterations 
M'hich  art  giycs  to  it;  perhaps  even  its  form  of 
tranfparent,  yolatile  and  odorous  oily  drops 
depends  upon  its  union  with  a  little  of  the  alcohol 
or  ether  required  for  its  extraftion.  It  ought 
therefore  to  be  confidered  only  as  one  of  the 
properties  of  the  biliary  oil,  and  not  as  one  of 
the  principles  of  tlie  bile :  it  has  never  been 
found  in  il  ready  formed. 

31.  /'.  The  coagulable  animal  matter  of 
the  bile  was  not  diftinguilhed  in  the  firft 
periods  of  its  analyfis.  C'adet,  who  oc<-u- 
pied  himfelf  only  with  the  faponaceous  nature 
of  this  fluid,  and  the  faccharine  fubftancc 
which  it  appeared  to  him  to  contain,  has  faid 
nothini!:  concerning;  this  matter.  Van  Bochaute 
has  paid  much  attention  to  it ,  but  he  lias  not 
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veil  determined  its  nature  ;  he  has  particularly 
mentioned,  as  well  as  Verheyn,  its  property  of 
burning  with  a  fmell  of  horn.  He  has  defcribed 
the  means  of  extrafting  it  from  the  precipitate 
of  tliebile  by  the  acids,  by  carrying  off  its  oily 
matter  by  means  of  alcohol :  he  has  remarked 
the  property  of  not  coagulating  by  ebullition, 
which  is  communicated  to  the  biliary  foap  when 
vater  is  added  to  it:  but  he  had  not  an 
accurate  idea  of  its  charadcrs,  and  he  has 
defcribed  it  as  a  kind  of  animal  mucilage, 
partly  infulated,  and  partly  united  with  gluten, 
though  lefs  than  in  the  feruni  of  the  blood. 
Hence  it  is  evident  that  he  believed  the  animal 
matter  contained  in  the  bile  to  be  of  two  kinds ; 
the  one  albuminous  and  coagulable  by  the 
acids;  the  other  gelatinous.  ,  I  have  not  had 
occafion  to  recognize  thefe  two  fubftances  in 
the  bile.  If  they  both  exift  in  it  at  the  fame 
time,  which  is  not  improbable,  becaufe  this  mix- 
ture takes  place  in  feveral  animal  liquors,  the 
aaion  of  the  acids  upon  the  bile  ought  to  fe- 
parate  from  it  only  the  albuminous  matter,  which 
they  have  the  property  of  coagulating  at  the 
fame  time  as  the  oil,  and  to  retain  in  folution  the 
gelatinous  fubftance.  Van  Bochautc  therefore 
cannot  have  found  thofe  two  matters  in  the 
precipitate  of  the  bile  by  the  acids  ;  ior  the  ge- 
latin can  be  fepy rated  only  by  the  evaporation  of 
the  fupernatant  liquor.  This  laft  has  not  yet  been 
proved  to  exift  in  the  bile,  and  hitlierto  there  has 
UDJy  been  found  in  it  the  albuminous  fubftance 
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which^  renders  this  liquor  ropy  and  vifcid,  and 
the  proportion  of  which  varies  according  to  a 
number  of  circumftances. 

32.  G.  The  faccharine  fubftance,  or  the  fub- 
flance  analogous  to  the  fugar  of  milk,    which 
Cadet  firft  announced  in  the. bile,    but  which 
he  has  not  demonftrated  to.exift  in  it  by  fuffi** 
ciently  accurate  experiments,  has  formed,  as 
I  have  already  indicated,  one  of  the  principal 
obje6ls  of  Van  Bochaute's  refearches.  The  lattet 
was    not    dble,    notwithftanding  the   different 
means  which  he  employed,  to  infulate  this  prin* 
ciple  and  render  it  fenfible.     He  judged  of  its 
prefence  only  by  the  fweetiih  tafte  of  the  extrad 
of  the   bile,    and   by  the    commencement   of 
vinous  fermentation  which  he  thought  he  oh- 
ferved  in  it     We  are  however aftoniflied,  when 
we  reflefl    how  little  fuccefs  he   obtained,  to 
find  this  author  in  his  recapitulation,  enume* 
rating  the  faccharine  mucous  fubftance  amongft 
the  moft  abundant  principles  of  the  bile,  and 
even  indicating  it  as  being  very  analogous  to 
fugan     It  is  impoflible  to  accede  to  the  opi* 
nion    of  Van    Bochaute^    while    no   proceflea 
have  been   discovered  for  better  proving   the 
exiftence  of  this  faccharine  matter  in  the  bile. 
Such  a   fubftance  fliould  rather  appear  to  be 
foreign  to  this  oily,   acrid,   and  bitter  liquid, 
were  it  not  confidered,  on  the  one  hand,  that 
indications  feen  by  able  chemifts  ought  to  call 
upon  their  fucceflbrs  to  confirm  them  by  new 
rcfcarches;  and  on  the  other,  that  it  would  not 
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be  extraordinary  if  a  liquor,  formed  in  part  by 
the  abforption  of  the  products  of  the  inteftines, 
fliould  contain  a  portion  of  chylous  matter. 
Thole  notions  therefore  deferve  to  be  followed 
Bp  by  farther  refearches ;  and  if  the  faccharine 
matter  adualiy  exifts  in  the  bile,  we  iliall  be  led 
to  regard  it  as  one  of  the  recrementitious  fub- 
fiances  which  this  humour  carries  into  the 
organs  of  chylification. 

33-  H.  Thechemifts  who  have  hitherto  occu- 
pied themfelves  with  the  analyfis  of  the  bile, 
have  written  fcarcely  at  all  concerning  the 
nature  of  the  faltSi  that  are  contained  in  it ; 
they  have  ahnoft  all  operated  by  treating  it 
with  the  acids ;  and  they  have  confounded 
the  fait  formed  by  this  addition  with  thofe 
which  form  integrant  parts  of  this  liquor.  I 
have  fhown,  by  tlie  re-agents,  indications  of 
^fphoric  acid  and  of  lime  in  the  bile.  The 
foda  is^  equally  fuper-abundant  to  the  faline 
combination,  iince  the  exceeding  part  exifts  in 
it  in  the  faponaceous  form.  It  is  therefore 
certain  that  this  humour  contains  phofphate  of 
fbda  and  phofphate  of  lime.  There  have  befides 
heen  found  in  it  fome  indications  of  muriate 
of  foda.  There  is  reafon  to  believe  that  the 
laponaceous  and  albuminous  Aate  of  this  liquid 
contributes  to  render  the  calcareous  phofphate 
Soluble  in  it  ;  for  it  .cannot  exift  in  the 
ftate  of  phofphoric  acid,  on  account  of  the 
foda  which  is  almoft  infulated  in  it.  We  fee 
the  {ame  circuuiftance  of  the  folution  of  tliis 
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earthy  phofphate  in  the  animal  liquors.  Some- 
limes  this  phofphate  of  lime  is  fufticiently  abun* 
dant  to  form  concretions  as  in  other  regions 
of  the  animal  body.  I  have  feveral  times  found 
fome,  of  this  nature,  in  the  texture  of  the  liver 
of  certain  animals,  and  efpecially  of  birds. 

34.  /.  Hitherto  iron,  in  the  ftateof  oxide,  has 
been  reckoned  amongftthe  conftituent  materials 
of  the  bile;  and  it  appears  that  Gaubius,  in 
his  Leftures,  believed  this  oxide  to  be  the 
caufe  of  its  colour.  But  without  denying  the 
poffibility  of  the  exiftence  of  this  metal  in  the 
biliary  liquid,  though  its  coal  but  rarely  prefents 
any  but  merely  flight  traces,  we  cannot  be  per- 
mitted to  attribute  to  this  metal  the  fource  of 
its  yellow  or  green  colour,  becaufe  this  colour 
18  fo  eafily  altered  by  the  oxigenated  muriatio 
acid.  The  iron  is  therefore  only  a  principle  in 
fome  meafure  accidental  in  the  bile,  and  doeai 
not  fenfibly  influence  its  nature  or  its  properties. 
Formed  entirely  at  the  coft  of  a  venous  blood 
Angularly  retarded  in  its  courfe,  it  would  be 
afl:onifliing  if  the  bile  did  not  contain  the  fer-r 
ruginous  fubftance  which  is  fo  eafy  to  be -ex-? 
hibited  in  the  fanguineous  liquid  ;  and  we 
mificht  even  rather  find  the  fmallnefs  of  the 
quantity  of  this  metal  exifling  in  the  bile  a 
fubjeft  of  embarrafl'ment.  if  wo  were  not  ac- 
cultomed  to  fee  feveral  liquids  flparated  from  the 
blood  which  contain  none  at  all  of  it.  Neither 
do  we  know  in  what  flate  th.^  fmall  quantity  of 
iron  that  has  been  indicatetl  in  the  bile  exifls; 
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and  if,  as  in  the  blood  that  furniflies  it,  this 
ine^il  be  not  combined  with  the  phofphoric 
acid,  'H^affords  another  fubjeft  of  rcfearch  which 
tht  chenii|l  ought  not  to  neglett. 

S5.  The  Mature  of  the  texture  of  the  liver, 
though  not  yet  analyfed  comparatively,  with 
other  vifceral  parenchymas,  has  prefeuted  fome 
fafts  which  may  throw  light  upon  its  func- 
tions, and  which  mull  here  be  colleftpd.  I 
have  already  remarked  that  this  texture  has 
not  a  bitter  tafte,  and  that  it  thus  indicates  that 
the  hepatic  bile  differs  effentially  from  the 
cyftic  In  the  year  J  785,  I  had  occafion  to 
examine  chemically  a  portion  of  human  liver, 
that  had  been  fufpended  for  ten  years  in  the 
air,  in  the  laboratory  of  Poullatier  de  lalSalle. 
This  parenchyma,  after  having  undergone  the 
phenomena  of  a  flow  putrefadion,  refembled  a 
friable  and  light  earth ;  and  the  firft  notion  of  a 
chemift,  at  the  fight  of  it,  would  formerly 
have  been  that  it  was  aftually  reduced  to  its 
earthy  fkeleton.  It  was,  however,  fatty,  fmooth, 
and,  as  it  were,  faponaceous  under  the  finger; 
upon  an  ignited  coal  it  was  foftened,  melted, 
blackened,  and  reduced  to  coal ;  exhaling  at  the 
fame  time  a  fniell  of  fat;  it  afforded  me  water 
fliglitly  ammoniacal,  a  concrete  and  lamellatcd 
oil,  carbonated  hidrogen  gas,  and  a  light  coal 
in  the  retort ;  boiling  water  diflblved  a  fmall 
quantity  of  if,  and  aflumed  a  faponaceous  cha- 
ra^er;  the  lefiduum,  wiiich  was  more  oily  or 
greafy  crj'ftuUized  as  it  cooled,    and  inflamed 
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Section  V. 

Of  the  Varieties  of  the  Bile  in  the  different 

Animals. 

37.  WHAT  has  been  done  with  regard  to  the 
analyfis  of  the  bile  of  the  bullock,  the  fluid  moft 
commonly  examined,  proves  that  this  liquid 
ought  to  be  confidered  as  an  albumino-faponace- 
ousliquor,  compofed  of  water,  ofalbumen^of  foda, 
of  a  particular  concrefcible  oil,  of  phofphates 
of  foda  and  of  lime  ;  that  the  colouring  princi- 
ple, the  volatile  and  odorous  oil  refembling 
myrrh,  are  only  produ6ls  of  the  alteration  of  this 
liquid ;  that  the  mucofo-faccharine  matter  is 
not  proved  to  exift  in  it ;  and  that  the  jron  is  only 
accidental  to  it.  The  materials  that  have  been 
firft  indicated  form  the  principles  of  the  bile,  and 
the  experiments  that  have  hitherto  been  made 
upon  the  human  bile  compared  with  that  of 
the  bullock,  have  not  fliown  any  differences 
between  thefe  two  liquids.  But  we  are  not 
authorized  to  conclude,  from  thefe  two  analyfis, 
that  the  bile  is  of  the  fame  nature  in  all  anima- 
ted beings.  There  is  reafon  to  believe  that  the 
fpecies  of  mammalia  that  have  no  gall-bladder, 
and  poflefs  only  hepatic  bile,  have  a  particu- 
lar charafter  in  this  liquid,  in  particular  lefs 
acrimony  and  bitternefs. 

38.  Nothing 
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38-  Nothing  has  yet  been  done  refpe6llng  the 
analyfis  of  the  bile,  as  confidered  in  the  different 
orders  or  genera  of  animals ;  the  varieties  in 
the  nature  of  the  biliary  liquid  which  the  dif- 
ference of  organization  in  the  vifcera  muft 
produce  have  not  yet  been  examined.  Anatomy, 
more  advanced  in  this  refpe6l  than  chemiftry, 
teaches,  however,  that  the  hepatic  fyftem  or 
apparatus,  which,  as  I  have  already  faid,  is 
conftaut  throughout  the  whole  feries  of  ani- 
mated beings,  having  a  ftru6lure  more  or  lefs 
remote  from  the  original  type  or  the  original 
model  which  we  find  in  man  and  in  the  mam- 
malia, the  different  animals  mufl  alfo  have  a 
diverfity  of  nature  in  their  bile.  Undoubtedly 
the  bile  of  the  carnivorous  and  the  frugivorous 
birds,  whilft  it  differs  in  thefe  two  grand  claiTes 
of  bipeds,  diflFers  ftill  more  from  that  of  man 
and  of  tlie  mammalia.  Still  more  mufl  there 
exifl  a  peculiar  charader  in  the  bile  of  the 
amphibia,  of  fifhes,  of  the  teftacea,  of  infe6ls, 
and  of  M^orms.  Much  ufe  was  formerly  made 
in  medicine  of  the  bile  of  the  carp,  of  the  pike, 
and  of  the  eel ;  it  was  prepared  in  pharmacy 
by  evaporation,  and  it  was  infpiffated  to  an 
extras.  The  art  of  performing  this  fimple  ope- 
ration has  fhown  that  this  liquid  is  of  a  deep 
and  brilliant  green  in  fifhes:  that  it  is  not  fo 
vifcid  as  that  of  man,  and  the  mammalia ; 
that  it  is  lefs  bitter;  that  it  thickens  like  a 
varniih;  th^t  it  attrads  the  humidity  of  the 
atmofphere  whe^  it  has  the  form  of  extraft; 

that 


6Q  htLT. 

tliat  it  is  very  mifcible  with  water ;  that  it 
becomes  turbid,  and  precipitates  whitiili  flakes 
by  tlie  addition  of  alcohol,  which  itfelf  remains 
greeu. 

S9.*  Hitli^rto  I  know  only  of  an  analyfis  of 
the  liver  of  the  fkate,  made  by  Citizen  Vau- 
quelin,  which,  whilft  it  proves  theadipofe  nature 
df  this  vifcus,  announces  that  the  bile  of  the 
amphibia  and  of  the  fifhes  muft  be  more  oily 
than  that  of  the  mammalia  and  of  the  birds. 
It  was  already  known  in  the  kitchens,  that 
when  the  liver  of  the  fkate,  which  is  foft  and 
of  a  reddifh-grey  colour,  is  boiled  in  water,  it 
afTumes  a  firmer  confiftence  than  it  had  be- 
fore, and  lets  fome  oil  efcape,  which  is  fecn 
fwimming  upon  the  furface  of  the  liquor.  This 
oil  does  not  become  fixed  at  fixty  degrees  of 
temperature.  Triturated  with  water  in  a  mortar, 
the  liver  of  the  fkate  prefented  to  Citizen  Vau- 
quelin  a  fort  of  emulfion  or  oil,  which  gradu- 
ally feparated  at  its  furface,  and  was  deCom- 
pofed  by  the  acids.  Paper  is  greafed  by  this 
vifcus,  and  the  fyrup  of  violets  is  turned  green, 
becaufe  the  liver  of  the  flvate,  when  examined 
at  Paris,  at  a  diftance  from  the  fea-porls,  is 
already  fligiiUy  altered.  The  red  colour,  given 
to  turnfole  paper  by  an  acid,  and  again  con- 
verted into  blue  by  this  liver,  pafTes  again 
into  the  red,  in  the  air,  by  the  volatilization  of 
the  ammonia,  tlK*  prefeuce  of  which  is  proved 
by  this  change.  When  bruized  fkates'  liver  is 
flightly  roafted,  fome  drops  of  oil  ilTue  from  it; 
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and  when  afterwards  fubjeclcd  %o  the  prefs,  it 
yields  more  than  half  its  weight  of  oil :    the 
portion  of  parenchyma    which  remains    after 
this  expreflion,  when  burned  in  a  crucible,  leaves 
pure  phofphate  of  lime  as  its  aflies.     The  oxi- 
genated    muriatic  acid,    poured  upon   the  oil 
extracied  from  the  liver  of  the  fkate,  renders  it 
immediatelv  white,  whilft  at  the  fame  time  it 
iofes  its  fmell,  and  gives  it  the  confidence  of 
fat ;  this  oil,  expofed  to  the  air,  becomes  white, 
concrete,  and  opaque.    Citizen  Vauquelin  con- 
cludes from  this  examination,    that  the  liver 
of  the  (kate  (and  the  bile  of  this  animal  un- 
<loubtedly   paitakes   of  the    fame  nature,)    is 
charged  with  a  liquid  oil  in  very  large  quan- 
tity,    lie  compares  this  fa6t  with  the  livers  of 
fattened  animals,  and  efpecially  thofe  of  geeie, 
ubich  are  very  fweet,  very-  fat,  and  of  a  pale 
colour,  and  with  morbid  circumftances  under 
vhicb  the  human  liver  and  that  of  the  mam- 
loalia  becomes   tumefied,    white  or  grey,  and 
ilfumes  the  fatty  chara^er  which  that  of  the 
ikate  prefents.     He  attributes  this  oily  nature, 
and  efpecially  this  liquid  oil,  to  the  circum- 
ftance,  Uiat  the  blood  of  the  abdominal  vifcera, 
being  very  much  retarded  in  its  courfe,  efpeci- 
ally in  the  animals  that  refpire  little,  becomes 
much  hidrogenated  in  proportion  as  its  carbon 
unites  with  the  oxigen  abforbed  by  this  fluid, 
and  that  it  is  on  account  of  the  extreme  ilow- 
nei^  of  its  motion  in  the  fkate,  that  the  oily 
iLatter  formed  in  it  remains  always  liquid. 

j2  40.  This 


40.  This  Tingle  circumftance  of  the  anatyti* 
of  the  liver  of  the  fixate,  which  affords  ground 
to  believe  tlmt  the  bile  follows  the  oily  kind  of 
compofition  in  this  animal,  and  which  fliows  a 
remarkable  relation  between  refpiration  and 
bilification,  is  fufficient  to  fhow  how  many  im-* 
portant  refults  in  phyliology  and  medicine 
might  be  derived  from  the  experiments  made  on 
this  humour,  compared  in  the  different  genera 
pf  animals;  how  many  ufeful  conclufrons  in 
animal  phyfics,  and  the  art  of  healing,  may  be 
expeded  from  the  careful  execution  of  the  plan 
of  refearches  propofed  by  the  programma  of  the 
national  iaftitutes.  How  much  may  not  be 
expefted,  when  the  zeal  of  chemifts  lliall  en* 
gage  them  to  purfue  this  important  inveftiga- 
tion  in  the  different  ages  of  man,  and  of  the 
animals,  in  the  foetus  that  has  not  rcfpired,  iti 
fubjefts  afflifted  with  pulmonary  difeafes,  and 
in  whom  the  impeded  refpiration  feems  to  bt 
reduced  to  a  condition  Similar  to  that  of  the 
amphibia,  in  all  the  affeftions  in  which  this 
liquid  aflumes  fo  many  chara6ters  and  pro- 
perties which  caufe  it  to  differ  from  its 
natural  ftate  ?  How  many  problems,  not  only 
hitherto  undetermined,  but  even  yet  unthought 
of,  will  refult  from  thefe  numerous  and 
nfeful  experiments,  which  have  fcarcely  been 
commenced,  and  are  already  fo  important,  on 
account  of  the  views  which  they  afford  to  the 
fcience  of  healing. 

-Section 
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Section  VI. 

Of  the  UJes  of  the  Bile  in  the  Animal  Eco- 
nomy during  Life. 

41.  I  HAVE  but  little  to  fay  here  refped- 

ing  the  iifes  of  the  bile,  becaiife  this    fubjeft 

Till  be  treated  in  its  proper  place  in  the  fourth 

order  of  fa6b,  which  will  conclude  this  eighth 

aod  laft  fe£lion  of  my  work.     I  fhall  confine 

myfelf,    in  the  prefent  article,  to  the  general 

6As  that  are  infeparable  from   the  chemical 

hlftorj'  of  fhe  bile.     Till  the  period  when  che- 

mifrry  enlightened  animal  phyfics  concerning 

the  formation  of  this  humour,    refpefting  its 

relations  with  the  abdominal  blood,  with  refpira- 

tion,   with  the  fat,  phyfiologifts  limited  them- 

felves     to  confider  of     the    bile   as   a   liquid 

ufeful    and    neceffary    to     digeftion,    by     its 

property  of  mixing  oils  with  water,  and  con- 

fcquently  of  forming  the  chyle.  But  the  notions 

that  flow  from  the  prefent  refcarches  are  much 

more  coraprehenfive;  and,  we  may  affirm  with 

truth,  that  they  have  opened  a  new  career  for 

the  progrefs  of  animal  phyfics. 

4t.   It    is  well  kno\ni,    that   the   fccretion 

of  the  bile    confifts     in    its    difcharge     into 

the    duodenum.       Haller    believes,    and    be- 

fides  the  weight  of  this  author's  opinion,  the 

Vol,  X.  F  -  notion 
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notion  is  fupported  by  fimple  and  accurate 
reafoning  upon  the  anatomical  ftru6iure,  that 
the  hepatic  bile  defcends  much*' more  abuur 
dantly  into  the  inteftiues  than  into  die  gall- 
bladder, and  that  only  a  fmall  portioji  of  it  paffes 
fnto  this  refervoir  by  a  kind  of  overflow.  So  that' 
ihehepaticbilefiowsinceflantlyfromtheliverinto 
the  inteftinal  tube  :  but  the  cvftic  bile  arrives 
fn  it  only  at  certain  periods,  by  the  change  of 
fituation  in  the  abdominal  vifcera.  It  is  at  the 
moment  wjien  the  aliments  being  already  jdifTol^ 
yedand  dige{|ed,  arrive  in  the  duodenum,  that^ 
the  bile  of  the  gall- bladder,  which  is  elevated  to- 
wards its  bottom,  evacuates  itfelf  and  flowa 
into  the  duodenal  cavity  after  having  bee^ 
mixed  eitherwith  the  hepatic  bile,  or  with  the  pau- 
creatic  juice,  the  excretory  du6l  of  which  unites 
with  the  extremity  of  the  du6hx3  choledoctus 
within  the  (ides  of  the  inteftines  themfelves. 
The  changes  which  it  experiences,  by  its  mix- 
ture with  this  laft-mentioned  juice,  are  hitherto 
unknown  ;  for  the  fmiple  notion  of  its  divifion, 
its  attenuation,  and  its  mollification  by  this 
juice,  is  little  fatisfaclory  to  the  mind  accullom- 
cd  to  obferve  that  nature,  in  her  admirable 
economy,  does  notgo  to  the  expenfe  of  creating 
a  glandular  vifcus,  for  the  priere  purpofe  of  4i' 
Juting  a  humour,  to  which  flie  would  have  con- 
tented* herfelf  with  giving  more  fluidity  in  its 
own  fecreting  organ« ;  and  the  lefs.  fo,  as  we 
fee  on  the  other  hand,  in  this  theory,  no  ufe 
for  the  gall-bladder,  except  that  of  ferving  to 
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thicken  the  bile.  Were  thefe  notions  juft,  it 
vould  follow  that  thofe  animals  which  are  def- 
titute  of  a  gall-bladder,  and  in  which  the  bile 
is  not  fo  thick,  muft  have  no  pancreas ;  whereas 
frequently,  on  the  contrary,  this  gland  is  more 
perfedly  formed  in  them  than  in  the  animals 
vhich  have  a  gall-bladder.  We  are  not  therefore 
yet  in  pofleflion  of  the  whole  truth  refpefting 
this  fubje£t« 

43.  Tlie  bile,    poured  upon  Hie  alimentary 

mais  digefied  in  the  ftomach,  appears  there  to 

undergo  a  decompoiition,  of    which  Nothing 

is  faid  in  the  works  on  phyfiology.    Beiides  tliat 

the  aliments  are  generally  jnore  or  lefs  acid^ 

rhich  is  fufficient  for  the  precipitation  of  the 

l»liaiy  humour;  had  tliey  jiot  this  chara6ler^ 

their  very  compounded  ftate  would  be  fufficient 

to  render  it  conceivable  that  the  flight  equili^ 

brium  of  tjie  compoiition  of  the  bile  could  riot 

fdjft  it.      It  undergoes  a  pjrecipltation,  it  is 

divided     into  two  matters  like    the    chylous 

mafs    itfelf;    the  one   liquid,    containing  the 

alkali,  the  (alts,  with  part  of  the  animal  fubflance, 

and  the  faccharine  fubitance,  if  it  be  prefent, 

combines  with  the  moil  foiuble  and  moil  flui4 

part  of  the  digeited  aliments,  and  forms  the 

chyle  with  them.     The  other  matter  of  the 

bile,  compofed  of  coagulated  albumen,   and   of 

eolouredy  coacrefcible,  acrid,  and  bitter    oil,  is 

precipitated  grumous,  concrete,  or  difpofed  to 

aflame  this  ftate  with  the  undiflblved,  feculent, 

i(A^d^  ligneous^  ofieous,   and     undigeded  part 
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of  the  aliments,  With  which  it  is  condenfed  along 
the  inteftinal  tube,  which,  by  its  contractions, 
cxpreffes  from  it  the  chylous  juice,  fucked  in 
by  the  mouths  of  the  abforbent  veflfels,  and 
gradually  dries  the  mafs  deftined  to  l>e  dif- 
charged  out  of  the  body  in  the  form  of  excre- 
ments. 

44.  Hence  it  appears,  that  the  bile,  being 
partly  recrementitious,  and  partly  excrementi- 
tious,  effefts,  by  a  real  chemical  action,  the  firft 
reparation  of  the  alimentary  mafs,  which  pafles 
homogenous  from  theftomach;  that  it  tinges  the 
relidue,  which  forms  the  excrements,  with  its 
coloured  oil ;  that  it  is  this  alfo  which  gives 
them  the  greater  part  of  their  fetid  fmell,  on 
which  account,  when  obftacles  impede  its  paf- 
fage  into  the  duodenum,  or  when  it  does  not 
flow  from  the  liver,  the  excrements  are  without 
colour  or  fetor.  It  a6ts  alfo  as  a  ftimulus,  which 
irritates  the  fides  of  the  inteftines;  it  excites 
their  contraftion,  and  thus  caufcs  the  aliments 
to  make  their  tranfit  through  this  tube  ;  at  the 
fame  time  it  caufes  the  flow  and  expulfion  of 
the  mucous  and  glairy  juice  of  the  inteftines ; 
its  aflion  is  even  purgative  in  fome  cafes: 
fometimes  being  too  ftimulant  or  too  irritating, 
it  excites  pains,  pricking  fenfations,  cholics, 
and  gives  rife  to  abundant  evacuations.  Ac- 
cordingly, the  cxtraft  of  the  bile  frequently 
fupplies  by  art,  the  deficiency  of  the  bile, 
ftnd  remedies,  if  prudently  adminiftercd,  that 

fluggiflineis 
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flujfgiffinefs  of  the  inteftioes,  which  the  want 
of  this  liquid  neceflarJIy  produces* 

45.  As  the  oily,  coloured,  and  acrid  matter  of 
tlie  bile,  being  feparated  from  the  foda,  is  thus 
difcharged  in  the  form  of  excrements,  with 
the  fuperabundance,  or  the  refiduum  of  the 
food  exhauAed  more  or  lefs  of  its  alimen- 
tary portion,  it  mull  be  concluded  that  this 
kind  of  excretion  is  the.  means  which  nature 
employs  for  expelling  from  the  body  of  animals 
this  equally  fuperabundant  oily  fubflance.  It 
was  in  this  manner  that  Roux  conceived  the 
expulfion  of  what  he  believed  to  be  the  colour- 
ing part  of  the  blood,  whicli  he  confidcred  as 
a  matter  that  was  acrid  and  pernicious  when  it 
had  feve'ral  times  palfed  tlH-ough  the  fanguiaeous 
iu&s,  and  to  the  retention  of  which  he  attri- 
buted the  produdlion  of  various  difeafes.  -  If 
this  hypothefis,  which  a  more  accurate  knQW- 
In^eof  the  blood  renders  lefs  natural  and  lefs 
probable,  Jhould  be  difcoverccl  to  be  really  erro- 
neous, we  mufl  always  admit  in  this  evacuatioti 
of  the  oily  and  irritating  part  of  the  bile,  a 
courfe  by  which  nature  dilburthens  the  animal 
bofiy  of  a  fuperhidrogenated  principle,  of,  a 
fuperabundance  of  hidrogen :  and  this  view, 
which  I  believe  will  be  more  and  more  con- 
■iirmed  by  an  attentive  obfervation  of  the  phe- 
nomena of  refpiration,  and  by  the  comparifon 
of  the  pulmonary  affections  whh  the  Hate  of 
the  hepatic  and  biliary  fyftem,  is  even  now 
a  very  advanced  fiep  in  the  knowledge  of  cue 

of 
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of  the  chemical  efFefts  of  vitality  and  defervcs 
the  moii  ferious  attention  on  the  part  of 
phyficians.  It  will  naturally  accord  with  a 
multitude  of  fafts  which  it  is  not  my  objeft  to 
fet  forth  in  this  place,  but  the  announcing  of 
which  to  thofe  who  are  engaged  with 
animal  phyfics,  will  be  ftifficient  to  induce 
them  to  (ludy  it  with  attention. 


Section    VIL 

Of  the  Medicinal  and  Economical  Ufes  of  the 

Bile. 

m 

46.  PHYSICIANS  have  long  employed  th« 
bile.  OP  gall  of  the  bullock,  infpiflated  ^to  the 
confidence  of  an  extrafl^,  and  frequently  under 
this  name,  as  a  tonic,  -ftimulant,   folvent  re- 
medy, and  efpecially  in  order  to  promote  digef- 
tlon.   They  have  fuppofed  that  whilft  they  fup- 
plied  by  this  adminiftratidu  the  deficiency  of 
th^ibilc  in  fubjeds  with  whom  it  is  imperfcAly 
liecreted,  they  Ihould  reftore  to  the  fundions  of 
the  prim«   vise  a  principle  which  they  wanted 
for  eflfe6iing  the  complete  digeftion  of  the  ali- 
ments, for  irritating  or  ftimulating  the  intcAinal 
tube,  favouring  the  motion  of  the  alimentary 
mafs,      and    thus    procuring,   almoft    natural 
evacuations,      and    remedying   the    evils     to 
whjeh  the  detention  of  the  bile  in  its  refervoirs 

gives 


BIL£.  71 

gives  rife.     Experience  has  proved  that  a  part 
of  thefe  views  might  in  faft  be  fulfilled  by  tlie 
judicious  ufe  of  infpiflated  bile,  and  it  is  fre- 
quently made  one  of  the    ingredients  of  the 
medicines  commonly  employed  in  fuch    cafes; 
for  the  extraft  of  bullock's  bile  is  never  admi- 
niftcrcd   alone,    and   without  being  aiTpciated 
with  other  fubdancca;  it  is  mixed  with  extracts 
of  aperient,  folvent,  incifive,  bitter  plants;  it 
isadminifiered  ineiefituaries,  pills,  bolufes.     It 
oucrhtalwavs  to  be  remembered  that  this  cxtraft 
is  very  deliquefcent,  that  it  becomes  foft  by 
expofure  to  the  air,  that  it  caufes  the  pills  and 
bolufes,  into  the  compofition  of  which  it  en- 
ters, foon  to  lofe  their  confiftcnce,    and  that 
confequently  they  muft  be  prepared  in  fmall 
quaatity,  and  frequently  renewed* 

47^  The  notions  refpeding  the  properties  of 
bile  as  a  medicine,  have,  however,  been  much 
abnfed.  Enthafiaftic,  or  credulous  phyficians, 
have  not  only  attributed '  to  it  many  more 
virtues  than  it  a&ually  poflfeifes,  and  have  em* 
ployed  it  with  profiifion  in  a  multitude  of  dif- 
ferent afFefitions,  in  which  its  aftion  may  be 
detrimeptal,  or  in  which  its  little  efiTsft  has 
given  occafion  toothers  to  accufe  it  of  want  of 
power  or  utility;  but  thefe  exaggerated  notions 
have  been  carried  fo  far  as  to  fancy  f[x:cific  pro- 
perties more  or  lefs  abfurd  in  the  bile  of  fuch 
or  fuch  an  animal.  In  high  eftimation  has  been 
this  bitter  liquid  procured  from  filhes,  efpecially 
from  the  eel,  the  carp   and  the  pike ;  and  the 

preference 


72  BILE- 

preference  has  been  given  to  the  one  or  the  other 
in  different  pathological  cafes.  In '  ihort, 
fiftions  and  abfurdities  have  been  mixed  with 
the  finiple  and  fufliciently  juft  ideas  which  had 
firft  been  entertained  refpefting  the- properties 
of  bile  in  general ;  fo  that  in  a  manner  the  con- 
fidence has  been  diminiflied  that  might  de- 
fervedly  have  been  placed  in  the  extraA  of  bul- 
lock's bile,  which,  in  fa6l,  is  the  beft  known, 
and  the  beft  analyfed  of  thefe  liquids.  For  it  is 
to  be  remarked,  that  whilft  admirable  proper- 
ties were  alferted  in  the  bile  of  the  eel  and 
of  the  carp,  no  chemical  examination  had  been 
made  of  thofe  fpecies  of  bile,  nor  had  we  en- 
deavoured to  acquire  any  real  knowledge  of 
their  differences  from  the  bile  of  th^  bullock. 

48.     The  moft  frpqucnt  and  general  ufe   of 
the  bullock's  gall,  is  that  to  which  it  is  applied 
by  the  fullers.     The  butchers  fell  it  them  by  the 
name  of  amcr ;  the  gall-bladders  of  thefe  ani- 
mals are  full  of.  bile ;  and  the  fullers  employ  this 
liquid  for  taking  out  the  fat  and  oil  from  the 
woollen  ftuffs ;  and  as  the  bile  afts  very  well 
upon  thofe  fpots,  which  it  caufes  to  difappear, 
it  was    long  ago    inferred    that    this    liquid 
was  of  a  faponaceous  nature.     In  proportion 
as  the    oil   is  carried  away  by  agitation  and 
friftion  m  ith  the  bile,  this  becomes  frothy,  efpe- 
cially  with  the  firft    portions  of  water,  which 
are    thrown    upon    the.    cloth     in    order     to 
waHi  it. 
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Bile  enters  aUb  into  the  compoiition  of  feve* 
lal  colours ;  infpiflated  into  a  folid  or  dry  ex- 
trad,  when  it  is  diluted  in  a  little  water«  and 
affords  a  brown  bi/ire  colour.  It  is  for  this 
parpofe  that  the  painters  employ  the  biliary 
calculi  of  the  ox^  as  I  ihall  remark  in  the 
following  article. 


Article    XXII. 


'  • 


Of  ihe  BHiaYy  H^akulL 

*  '•  .-  .  ••..  . 

1.  IT  might  feem  very  natural  to  treat  of  the 
nature  of  the  biliary  calculi  in  the  Jjiiilory  of  the 
bile  itfelf,  fmcethia. liquor  gives  rife  .tq  them^ 
4nd  iince  they*  iq>pear  to ,  be  of  an  analogous 
compofition.  Moft  medical  authors  who;. have 
/poken  of  them,  have  'in  fa^  regarded  them 
merely  as  bile  become  concrete^  and  have 
thought  that  they  were  produced  only  by  the 
too  great  infpiflatiop  produced  by  a  long  con- 
tinued detention  of  this  liquid,  either  in  the 
biliary  pores,  or  in  the  gall-bladder.  But  as 
the  analyfis  of  thefe  concretions  has  prefented 
to  me  refults  confiderably  different  from  thofc 
which  the  chemical  treatment  of  the  bile  pre- 
feots,  I  have  thought  I  ought  to  feparate  the 
examination  of  their  properties  from  .that  of  this 
humour,  in  order  that  I  might  more  effedual^ 
excite  the  attention  of  perfons  of  the  art,  and 

prove 
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ove  that  coilclafions  borrowed  from  analogy, 
and  the  mere  probabib'ties  refpefting  the 
nature  of  the  bodies,  almoft  all  fall  Aort  rf 
the  truth,  and  9ught  never  to  be  fubftituted  for 
experiments,  which  alone  are  capable  of  difco- 
vering  it. 

2.  Many  authors  have  fpoken  of  the  biliary 
calculi,  their  phyfical  properties,  their  differ- 
ences from  other  animal  concretions,  and 
even  of  their  chemical  properties.  Amongft 
the  phyficians,  for  they  alone  had  in  fome 
meafure  the  claim  to  intereft  themfelves  in  the 
fubjeft,  on  account  of  the  relations  which  they 
have  with  the  prod u6lion  of  the  fymptoms,  and 
M^ith  the  cure  of  difeafes,  the  following  are  par- 
ticularly to  be  diftinguifhed.  Colombus  found 
one  in  the  confluent  of  the  vena  portte,  at  the 
orifice  of  the  ciorpus  fti.  igiiatii.  Gliffon,  Bi- 
anchi,  Hofftnan,  have  written  very  copioufly 
upon  thefe  calculi.  In  1749,  Haller  collefted, 
in  a  programma,  a  great  number  of  obfcrvar 
tions  upon  this  fubjefit.  Walker,  in  his  folio 
work  on  the  concretions  of  the  human  body, 
which  he  improperly  calls  earthy,  has  defcribed 
the  biliary  calculi  with  much  accuracy,  -and 
diftinguifhed  them  according- to  their  ftrufture, 
into  claflTes,  genera  and  fpecies.  Vicqd'Azyr, 
in  the  coUedion  of  the  Society  of  Medicine  for 
1^79^  has  defcribed,  with  a  number  of  details, 
nine  remarkable  fpecies,  and*  has  alfo  propofed 
a  new  claflification  of  them.  I'hefe  two  lafl 
anatomifts  have  fubjoined  figures  to  their,  de- 

fcriptions. 
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(criptions.  As  to  the  chemical  inqoiries  upon 
thefc  concretions,  Ilaiter  in  his  hiftorv  of  the 
bile,  has  configned  Uie  principal  refults  obtained 
till  in  the  year  1764,  when  his  great  pbyfiolo- 
gical  work  was  publifhed.  He  has  collefi^ed  all 
the  chemical  fa6ts  obferved  till  then  by  Hart- 
man,  Mofcder,  Hales,  Taconi,  StroWen,  Wieuf- 
finis,  Valifnieri,  Grew,  Boerhaave,  Ludwig, 
Spielman.  But  all  thefe  authors  have  obferved 
only  fome  iads^  they  have  examined  only  fome 
infulated  properties;  none  of  them  has  made  a 
conoeded  or  e}ca6t  analyiis  of  them.  From 
the  cmiiideration  of  all  thefe  fafb,  we  fee  that 
the  biliary  calculi  are  only  partially  foluble  in 
vater ;  that  they  are  more  foluble  in  alcohol ; 
that  they  are  light,  oily,  inflammable ;  that 
the  cauftic  alkalies  foften  and  diffolve  them,  as 
does  the  oil  of  turpentine,  and  even  the  fixed 
oils :  that  the  nitric  acid  alfo  diflblves  them ; 
that  they  become  foft  in  the  fire,  like  wax ;  that 
sioft  of  them  are  infipid  or  mild  ;  that  their 
centre,  or  nucleus  is  bjtter:  that  in  general 
tbey  differ  greatly  from  the  urinary  calculi.  For 
the  reft,  all  thefe  properties  have  been  an- 
Bounoed  as  inconflant  and  variable. 

3.  PouUetier  de  la  Salle  firft  difcovered,  that 
when  the  biliary  calculi  were  treated  with  hot 
alcohol,  this  Uquid  afterwards  prefented,  by 
cooling,  a  number  of  brilliaut,  cryftalline  fila- 
nents^  which  he  compared  to  the  boracic  acid, 
or  to  the  flowers  of  benzoin,  the  nature  of 
which  lie  had  n^t  examined,    not  having  been 

able 
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able  to  procure  a  fufiicient  quantity  of  them 
for  that  purpofe.  I  have  learned  from  him 
that  this  fingular  matter,  which  had  not^been 
defcribed  before,  was  more  foluble  in  hot  than 
in  cold  alcohol,  that  it  was  feparated  very* 
quickly  from  it  by  cooling,  that  it  exiiled  in 
fmall  quantity  in  thefe  concretions,  and  that  it 
was  not  met  with  in  the  biliary  calculi  of  the 
bullock.  This  animal  is  veiy  much  fubjeft  to 
concretions  of  this  kind  ;  they  are  found  in  its 
gall-bladder,  efpecially  in  the  winter:  the  but- 
chers extraft  them  with  care,  and  keep  theni 
for  the  painters,  who  make  ufe  of  them  in  their 
defjgns.  Van  Swieten  remarks,,  that  in  the 
fpring,  when  the  cattle  eat  the  frelh  herbage^ 
the  biliary  calculi  are  diffolved,  and  that  it  is  on 
this  account  that  none  of  them  are  found  at  this 
feafon  or  in  the  fummer.  Hence  he  even  con- 
eludes,  as  lialler  alio  does,  that  the  juices  of 
herbs  mull  be  very  good  fol vents  of  thefe  con* 
cretions,  and  alferts  that  medical  experience 
actually  confirms  this  important  notion  derived 
from  natural  hi  (lory. 

4.  In  1785,  after  having  coUeded  thefe  fa6ls 
from  the  mouth  of  Poulletier,  the  examination 
of  the  liver  putrefied  and  dried  in  the  air,  in 
which  I  found  the  concrefcible  oil  I  have 
fpoken  of,  led  me  to  fufpeft  that  the  cryftal- 
line  laminae  of  the  biliary  concretions  of  the 
human  fpecies  might  probably  be  of  the  fame 
nature ;  and  having  treated  in  this  view,  ail  at 
puce,    a  confiderable  quantity  of  bilia#y  con« 
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czetions  \^hich  I  kept  in  two  dry  gall-bladders 
that  were  filled  with  them,  with  hot  alcohol  ia 
the  proportion  of  fixteen  parts  to  one  of  thefc 
concretions,  I  obferved  that  the  yellow  folutioa 
vhich  I  obtained,  quickly  depofited  by  cooling 
a  remarkable  quantity  of  brilliant  filaments, 
the  properties  of  which  prefented  to  me  a  rf* 
markable  analogy  with  the  oily  matter  of  the 
fiver  dried  in  the  air.     When  heated  in  a  filver 
fpoon,  thefe  cryftals,  which  had  a  fat  and  un6lu- 
ous  feel,    melted  into  a  yellowifti   oleagenous 
liquid,  of  a  much  lels  volume  than  their  own, 
rhich  iinell  like  wax,  and  which,  after  cooling 
broke  into  brilliant  laminae.     I  have  fince  af- 
certained  that  this  matter  does  not  melt,  unlefs 
the  temperature  be  raifed  to  nearly  90  degrees 
of  the  thermometer.     Soda  and  cauftic  pot-a(h 
diflblved  it  completely,  and   brought  it  to  the 
faponaceous  ftate  ;  the  nitric  acid  likewife  dif- 
folved   it,  without  ebullition  or  effervefcence, 
and  formed  with  it  a  fpecies  of  liquid  analogous 
to  the  oil  of  camphor,     'f  his  laft  property  com- 
pleted my  convi6lion  that  this  cryftalline  matter 
of  the  biliary  calculi  has  great  analogies  with 
fpermaceti ;  and  it  was  from  the  comparative 
examination  which  I  made  of  it,  in  different 
circumftances  in  which  I  have  fince  found  it  in 
animal  matters  become  fatty  b)''  putrefafclion, 
in  the  decompofed  brain,  &c.  that  I  have  named 
it  in  general  adipocire,  diftinguifliing  it,  how- 
rver,    into  feveral  varieties,   according  to   its 
different  degrees  of  fufibility,  of  folubility  in 

alcohol, 
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fibres  or  not ;  in  the  fecond,  the  calculi  con 
pofed  of  a  brilliant  cryftalline  fubftaricc,  wit 
or  without  a  covering ;  and  in  the  third,  tl 
mixed  biliary  concretions,  formed  of  yello 
biliary  matter  and  cryftalline  fubftauce.  M 
fee,  that  inftead  of  following  the  form  alon 
like  Walker,  Vicq  d'Azyr  began  to  perceive  tl 
poffibility  of  diftinguifhing  the  biliary  calcu 
according  to  their  nature,  though  he  was  igw 
rant,  in  1779,  what  the  cryftalline  fubftani 
was  that  was  contained  in  them. 

7. 1  now  reckon  fix  genera  of  biliary  calculi 

The  firft  are  the  bilious  hepatic^  compofi 
almoft  folely  of  thickened  bile,  depofited  i 
irregular  clots  in  the  texture  of  the  liver  itfell 
thefe  are  rare. 

The  fecond  arc  the  hepatic  adipocirous  ;  the 
are  found  fometimes  in  narrow  laminae,  fora 
ing  folid  points  in  the  parenchyma  of  this  vil 
cus ;  fometimes  they  are  prominent  upon  il 
furface,'  exhibiting  fniall  white  or  yellowii 
tumors :  they  are  very  rare  in  this  place ;  frt 
quently,  perhaps,  very  fmall  one»  of  this  kin 
are  difcharged,  and  run  off  with  the  bilioij 
evacuations. 

The  third  I  call  cyiJlic  bilious :  thcfc  are  con 
Crete  balls,  or  flakes  of  thickened  bile,  granu 
lated,  irregular,  very  various  in  form  and  #oii 
fiftence,  fometimes  friable,  brown  or  reddifl: 
The  calculi  of  the  gall-bladder  of  the  bulloch 
which  the  painters  ufe,  are  of  this  kind. 

Th 
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The  calculi  of  the  fourth  genus  are  the 
cortical,  of  the  fame  nature  with  the  preceding ; 
they  are  only  more  denfe,  and  covered  with  a 
grey,  or  white  fmooth  layer,  well  terminated 
with  a'dipocire.  They  hold  the  fecond  rank 
with  refpeft  to  their  frequency.  They  are  fre- 
quently found  in  great  numbers  in  the  gall- 
bladder ;  fpmetimes  even  they  exceed  a  hun- 
dred in  number :  they  are  then  polygons,  fitu- 
ated  clofe  to  each  other  like  pieces  of  mofaic 
work,  and  cliftend  the  bladder  more  or  lefs. 

The  fifth  genus  confifts  of  the  ci(/iic  adi- 
pocirous  calculi ;  they  are  white  or  grey,  opaque 
without^  or  femi-tranfparent,  granulated  or 
fmooth,  covered  with  a  cruft  of  fhort  filaments; 
or  without  cruft,  formed  of  entire  laminse  in 
their  whole  thicknefs.  or  of  rays  proceeding 
from  the  centre,  and  diverging  to  the  circum- 
ference:.  very  frequently  they  are  fingle,  and 
they  have  then  the  form  and  fize  of  pigeon^s 
eggs.  They  are  more  rare  than  the  preceding ; 
they  are  ihoft  frequently  found  in  women.  At 
the  termination  of  bilious  difeafes,  and  almoft 
always  of  chronic  jaundice,  irregular  calculi  or 
this  fort,  fomewhat  dry,  or  folid,  rather  granu- 
lated than  cryftalline,  foft,  fimilar  to  tallow, 
and  yellowiih,  are  difcharged  w-ith  the  ftools. 
This  kind  of  adipocirous,  or  fatty  evacuation, 
iimuch  more  frequent  than  has  been  believe<J, 
and  iftiy  be  oblerveit  in  many  fubjefts  when 
their  deje&ions  are  carefully  ^examined  at  the 
termination  i>f  difeafes. 

Vol.  X:  G  Finally, 
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Finally,  I  refer  to  the  fixth  genus  the  mixed 
cyfiiCf  or  adipo^bilious  calculi,  which  are  mix- 
tures of  adipocire  and  thickened  bile  in  various 
proportions :  thefe  are  the  mod  frequent  of  all, 
and  like  thofe  of  the  fourth  genus,  they  are  nu- 
merous :  they  are  frequently  found  mixed  with 
them ;  fometimes  brown,  or  of  a  deep  green,  . 
or  olive-colour,  we  fee  more  or  lefs  eafily  in 
their  interior,  brilliant  (Ireaks,  or  lamellae,  of 
a  deep  yellow  colour,  or  only.fome  micaceous 
points.  When  they  are  polyhedral,  we  obfcrve 
upon  their  worn  fides,  edges  of  broken  cryftal- 
Jine  laminx. 

8.  All  thefe  calculi,  b^ing  foluble  in  the  cauftic 
alkalies,  in  the  folutions  of  foap,  in  the  fixed 
and  volatile  oils,  in  alcohol,  and  partly  even  in 
ether,  may  be  made  to  yield  and  difappear,  or 
foften,  and  even  diifolve  by  the  ufe  of  thefe 
medicines  when  they  are  able  to  reach  them. 
They  ought  to  be  attacked  with  thefe  remedicsi 
adminiftered  in  a  proper  and  judicious  manner* 
Ether,  combined  with  white  of  egg,  isefpecially 
very  ufeful  in  allaying,  at  the  fame  time,  the 
fpafm  and  the  contrafiion  which  thefe  calculi 
produce  in  the  gall-bladder.  Frequently  the 
du6ius  cyfticus,  and  the  du6ius  choledochus 
dilate  themfelves  in  an  extreme  manner,  in  or- 
der to  affordi  them  a  paflage.  Thefe  tubes, 
which  are  generally  of  the  thickiicfs  of  a  fmall 
quill,  have  fometimes  been  found  fo  biuc^  aug- 
onented  in  their  diameter,  as  to  fuffer  the  finger 
to  pafs  eafily  from  the  duodenum  to  the  bafe  of 
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the  liver;  but  moft  frequently  their  volume, 
or  their  number^  occafion  the  death  of  the  pa- 
tients. 


Article  XXIIL 

Of  the  particular  Animal  Matters  contained 

in  the  Intejlincs. 

Sectiov  L 
Of  the  Intejtinal  Humour. 

1.  AFTER  the  gaftric,  pancreatic,  and  bilious 
juices,  it  is  neceflary  to  examine  thofe  mat* 
ters  which  are  met  with  in  the  inteilines,  becaufe 
tfaefe  vifcera  follow  after  the  ftomach,  and  fince 
they  receive  the  liquids  which  mud  a^  upon 
them,  and  upon  the  matters  which  are  contain* 
ed  in  them,  and  thefe  muft  likewife  a6l  upon 
Ihefe  liquids  already  known.  Five  particular 
fuUlances  prefent  themfelves  to  the  obferver  in 
the  continuity  of  the  inteftines.  One  of  thefe 
fnbdances  derives  its  origin  immediately  from 
the  iides  and  the  functions  of  this  tube;  this  is 
the  inteftinal  juice.  The  four  others,  though 
peculiar  to  this  canal,  proceed  from  the  extra- 
neous matters  which  pafs  through  it:  thefe  are 
the  chyle,  the  excrements,  the  gafes,anddie  in- 
tefunal  calculi.  Of  thefe  four  matters,  the  two 
firft  are  conftant,    and  in  the  natural  order; 

G2  thofc 
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thofc  of  tlie  third  genus,  though  very  frequent, 
v-ary  remarkably  in  their  quantity  and  their 
nature,  and  abound  only  in  a  ftate  of  diieafe; 
and  thofc  of  the  fourth  kind  are  always  the 
produft  and  the  caufe  of  morbid  aifeftions.  In 
the  examination  of  thefe  five  fubftances,  I  fhall 
be  obliged  to  avail  my felf  of  anatomical  or  me- 
.dical  obfervations,  for  want  of  chemical  expe- 
riments; for  thofe  which  have  been  mad^ 
either  date  from  periods  very  much  advanced 
for  the  artj  or  are  only  imperfeft  effays,  upon 
which  hardly  any  reliance  can  be  placed :  I 
fhall  neverthelefs  indicate  the  leaft  inaccurate 
of  thefe  imperfeft  analyfes. 

2.  The  fides  of  the  inteftines  are  impregnated 
through  their  whole  continuity  with  a  humour 
which  has  been  called  the  inteftinal  juice,  and 
which  performs  feveral  important  funAipna  in 
this  alimentary  canal.  Haller  has  reprefented 
this  juice  as  a  mixture  of  bile,  of  paucreatiQ 
juice,  of  the  refulues  of  aliments,  of  the  mucus^. 
of  the  inteftinal  pellicles,  and  of  a  humour  ex- 
haled by  the  arterial  extremities.  According  to 
him,  however,  this  laft  is  the  moft  abundant  of 
all,  and  may  be  conlidered  as  the  true  inteftinal 
liquor.  It  has,  indeed,  been  impofliblc  hitherto 
to  examine  this  liquor  pure  and  infulated, 
bccaufc  no  means  are  known  for  feparating  it 
from  tbe  other  humours  which  are  mixed  with  it ; 
but  its  quantity,  which  is  fuperior  to  that  of  the 
others,  juftifies  the  belief  that  the  properties 
wliich  luive  been  obfcrved  in  the  totality  of 

S  thefe 
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thefe  liquids  belong  really  to  the  inteftinal  hu- 
mour, and  may  be  confidered  as  its  true  cha- 
raders. 

3.  The  furface,  from  ^hich  the  inteftinal 
humour  exhales,  prefents  an  immenfe  organ, 
which  Haller  believes  to  be  at  lead  equal,  in  its 
energy  and  in  its  product,  to  that  of  the  whole 
furface  of  the  ikin.  The  fame  anatomift  ob- 
fcrves,  that  the  arteries,  the  extremities  of 
which  pour  out  this  humour,  equal,  at  leail, 
in  the  fum  of  their  diameter,  that  of  the  two 
renal  arteries ;  fo  that  the  mafs  of*  the  liquid 
exhaled,  were  it  eftimated  only  according  to 
the  quantity  of  furface  which  furniflies  it,  would 
af>pear  to  Jipproach  remarkably  to  that  which 
is  fecretcd  by  the  kidneys,  as  this  approaches  to 
that  which  is  evaporated  by  the  fkin.  Haller, 
according  to  calculations  founded  upon  mea- 
furements  of  the  length  and  the  internal  fur- 
fade  of  the  inteftines,  goes  even  fo  far  as  to 
believe  that  about  eight  pounds  of  inteftinal 
humour  is  feparated  in  twenty-four  hours; 
which  is  twice  as  much  as  is  difcliarged 
by  the  ikin  :  it  is  to  this  that  he  attributes  the 
immenfe  quantities  of  aqueous  liquids  in  fom^ 
diarhocas,  aud  at  certain- periods  of  dropfies. 
Bttt  theie  laft-mentioncd  circumfjances  differ 
too  much  from  thofe  of  the  healthy  ftate,  for 
ittobepoflible  to  conclude  any  thing  from  them 
for  ordinary  cafes;  and  as  to  the  calculatioji  of 
the  learned  Haller  it  is  too  little  fupported  by 
accurate  bafes,  to  induce  us  to  believe  that  the 

proportion 
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proportion  of  the  inteftinal  liquid  is  twice  as 
much  as  that  of  the  tranfpiration.  There  is 
merely  reafon  to  believe  that  it  is  not  much 
different  from  that  of  this  infenfible  evapora- 
tion. 

4.  All  the  phyfiologifts,  who  have  fpoken  dF 
the  inteftinal  humour,  have  believfed  it  to  be  of 
the  fame  nature  with  that  which  is  feparated 
upon  the  interior  furfaces  of  the  pleura,  of  the 
pericardium ;  and  to  this  comparifon  they  have 
confined  themfelves.  Some  obfervations,  both 
after  the  ftools,  and  upon  the  dejeftions,  which 
have  been  confidered  as  proceeding  from  the 
greater  abundance  of  this  humour,  have  cauled 
themtoconfider  it  as  vifcous,  ropy,  thick,  glairy, 
or  mucous.  Pechlin  and  Brunner  have  found 
it  coagulable  by  fire  and  by  the  acids.  It  has 
been  obferved  concrete,  and  formed  into  lami* 
nse  and  fibres,  or  in  thick  clots,  lining  the 
fides  of  the  inteftines,  and  adhering  to  them 
more  or  lefs  ftrongly,  fo  that  it  was  even  diffi- 
cult to  detach  it  from  them.  It  has  been  found 
altered  and  fetid,  fo  often  as  to  render  it 
probable  that  it  is  very  putrefiable;  but  this 
property  may  be  attributed  as  much  to  its 
mixture  as  to  the  pure  inteftinal  humour,  fince 
no  chemift  has  examined  it  alone.  Its 
ufes  are,  according  to  the  phyfiologifts,  and 
Haller  himfelf,  to  ftieathe  and  cover  the  nerves, 
in  order  to  defend  them  againft  the  acrid  fub- 
ftances  which  foinetinies  pafs  through  the  in- 
teftinal canal,  to  prevent  the  fides  of  the  intef* 

tines 
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tines  from  drying,  adhering  to  each  other^  or 
to  the  extraneous  fuhftances  which  pais  through 
Aeniy  to  oblund  the  acrimony  of  the  aliments, 
to  dilute  the  chimous  mafs,  and  to  conned  to* 
gether  the  excrementitious  matter,  to  fumifli  a 
prt  of  the  lymphatic  juice  which  conftitutes 
die  chyl^  and  to  be  fucked  in  by  the  abforbent 
TcffeU. 


Section    IL 

Of  the  Chyle. 

5.  THE    chyle    is  formed  of   part  of  the 

aliments  melted  and  diflblved  by  the  gaftric 

jaice  idelf,  of  a  portion  of  the  bile  and  pancre-^* 

jtic  juic^  and  of  the  inteiftinal  humour  abibrbed 

with  it  by  the   chylous  veflels,  which  do  not 

difier  from  the  lymphalic  abforbents.      It  is 

known    that  it  pafles  pretty  rapidly  through 

tfaefe  veflels  difleminated  in  great  numbers  upon 

the  inteftines,  opening  into  their  cavity,  tnu 

¥erfing  the  mefentery,  anaiiomofing  with  one 

another,  uniting  and  becoming  leis  nunierous 

the  more  remote,  they  are  from  the  inteftinal 

tube ;  forming  at  lead  three  orders  or  feries  of 

Teflels,     feparated   by  conglobate   mefenteric 

glands,  from  the  inteftines  to  the  lumbar  re* 

ceptacle  and  the   thoracic  du6^,    where  they 

unit^  and  thos  convey  the  chyle  into  this  A\x&^ 

M'hich 
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which  is  fometinies  double,  and  moft  fre^ 
quently  opens  into  the  right  fubdavian  vein, 
very  neai"  the  heart.  Haller,  according  to 
the  comparifon  of  a  number  of  fafts,  eftimates 
that  t^e  chyle  is  feparated  from  the  allmentft 
between  two  and  five  hours  after  the  lepafi,  and 
that  fix  hours  are  almoft  alwayg  fuiBcient 
for  extrafting  from  the  alimentary  mafe  all 
the  chylous  fubflance  which  it  is  able  to  fur- 
nifh. 

■ 

6.  No  chemifl  has  yet  examined  this  hu-* 
niour,  and  we  do  not  know  of  any  feries  of 
experiments  indicating  that  its  analyfis  has 
even  been  attempted.  It  may  therefore  be 
afTerted,  that  we  are  as  j'ct  almod  entirely 
ignorant  of  its  nature*  Some  experiments 
have,  however,  been  attempted,  and  obferva- 
tions  made  by  able  anatomifls  and  chemiils. 
Haller  has  colle6ied  their  principal  and  moft 
imporiantrefults  in  his  great  work  on  phyliology. 
lifhall  here  enunciate  them  briefly,  taking  care 
to  quote  the  fources  whence  they  have  been 
taken,  .  and  the  authors  to  whom  we  arf 
indebted  for  them.  I  fliall  afterwards  deduct 
fome  confequences,  and  fliow  that  we  have 
really  no  fatisfaftory  notion  concerning  this 
liquor,  the  firft  origin  of  the  blood,  and  of  all 
the  materials,  both  in  the  li<]uids  and  in' the 
folids,  of  which  the  bodies  of  man  and  of 
animals  is  compofed. 

'  7«  Lower,  Michclotti,  Slare,  and  Brunner, 
have    found     the  chyle  of  a    white  colour, 

.   with 
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irith  afweet  or  fomewhat  faline  tafie,  on  which 
account  they  have  compared  it  to  n^ilk* 
Litter  has  feen  it  light,  fwimming  like  an  oily 
liquor  upon  the  blood  and  the  ferum.  Wepfer. 
baa  obferved  that  a  kind  of  cream  was  formed 
at  its  furface.  Bowden,  Pecquet,  BarthoUin, 
Leidenfrofi,  MonrO;  havedefcribed  its  coagu- 
lation, which  they  had  obferved  both  in  its 
vefiels  and  round  the  ruptured  Ihoracic  dud. 
Bohii,  Bc^rger,  and  Afch,  hdvedefcribed  butyra- 
ceous  globules  in  it»  fwimming  upon  an  aqueous 
liquor.  The  fame  .authors  have  -admitted  a 
cafeous  matter  which  is  precfpitated  from 
it,  which  they  confidered  as  more  earthy  than  the 
reft  of  the  principles  of  the  animal  humours, 
and  in  which  they  placed  the  fource  of  the  cal- 
ciik)us  concretions  of  the  chyle,  found  in  tlie 
receptacle  itfelf  by  Sellers,  who  has  defcribed 
them  in  a  particular  diifertation,  in  the  thoracic 
^uct  by  Le  Dran  and  Bohn,  and  in  the  ladeal 
vefiels  by  Goelike.  It  is  from  thefe  diffe^ 
rent  aflertions,  made  by  enlightened  authors, 
that  the  chyle  has  generally  been  compa^ 
red  to  milk,  and  that  fome  have  even  gone  fo 
^r  as  to  feek  the  caufes  and  the  differences 
of  difeafcs  in  the  ferous,  the  caleous  and  the 
butvraceous  matter  of  this  humour,  as  Aftrue 
has  don^  in  his  pathology. 

8.  Bohn  and  Bartholin  have  alfo  obferved 
an  acefcent  property,  a»d  even  an  acid  ready 
formed  in  the  chyle;  Birch  even  aiferts  that  he 
has  feen   it   redden  the  tincture  of  tumfole, 

though 
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though  Viridet  denies  the  existence  of  thii 
properly  in  it ;  Kalmus,  aifimis  that  he  has  founc 
it  prefent  after  it  had  been  heated.  It  has  btM 
found  that  the  aliments  have  an  influeno 
upon  its  charafters  and  properties.  Indigc 
mixed  with  the  food,  and  received  into  tbc 
ftomachi  gave  it  a  blue  colour  in  the  ex  peri* 
ments  made  by  Martin  Lifter,  by  Mufgravc^ 
and  confirmed  by  the  illuftrious  Haller.  Tbejr 
have  equally  fucceeded  with  Gould  and 
Felix,  who  have  varied  them  in  different  ways. 
Mattei  fays,  he  has  feen  chyle  turned  red  bf 
beet*root.  Viridet  mentions  its  having  bem 
turned  yellow  by  the  yolk  of  egg.  Hailefi 
however,  has  never  been  able  to  difcern  eitfaer 
of  thefe  tinges.  Several  obfervers  fpeak  of 
greenifli  chyle  in  the  animals  that  feed  upoa 
herbage.  Mingini  has  convinced  himfelf  hf 
experiments,  that  iron  mixed  with  the  ahmenttj 
is  Bot  found  again  in  the  chyle,  or  that  at  kdij 
it  cannot  be  rendered  fenfible  in  it  by  th^gilb 
nut.  Buttheftateofphofphateof  iron,  inw 
it  is  probably  introduced  into  the  chyle,  does 
permit  it  to  be  eafily  coloured  by  this  r 

9.  Thefe  are  the  whole  of  the  fads  that 
hitherto  been  collcfted  refpeding  the  ch; 
which  have  a  reference  to  its  chemical  propel^ 
ties ;  but  they  afford  a  very  imperfeck  outGn| 
of  what  it  would  be  necelfary  to  know  refpefri 
ing  its  properties.  We  iliall  be  able  to  jaip 
of  this  imperfetlion  of  the  fcience  with  reipcfi 
to  this  fubjed,  from  what  I  am  about  tp.fij 

refpeft'iaj 
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refpeding    the  experiments    that   have    been 
latterly  tried  in  the  School  of  Medicine  of  Pari*, 
viiich  the  author,   my  colleague  Halli,    has 
communicated  to  me.    Chyle  was  collected  by 
opening  the  thoracic  dii6l  of  feveral  dogs,  five 
or  fix  hours  after  having  made  them  eat  a  cake 
of  milk,  fleih,  and  crumb  of  bread,  with  which 
blu^  red,  or  black  colouring  matters  had  been 
mixed*     The  dilated  thoracic  duA  was  tied  in 
the  thorax,  and  an  orifice  was  made  below  the 
ligature.     By  this  means  nearly  100  grammes 
of  chyle  were  obtained,  which  were  made  to 
flow  into  glafs  cups.     In  no  cafe  was  it  found 
tineed  with  the  colouring  matter  that  had  been 
mixed  with  the  aliments.     A  very  ihort  time 
after  this  liquor  had  been  expofed  to  tlie  air,  it 
coagulated,   or  rather  it   affumed  the    gelati- 
nous   forml    and    prefented   a  fort    of  curd 
adhering  by  its  margins  to  the  fides  of  the  cup. 
There  was,     under    this    apparently    gelati- 
nous part;    a  liquid  portion,    which  did    not 
rife  to   the    top  till  after  the  curd  had    de* 
tached  itlelf  from  thie  fides  of  the  cup.     The 
chyle  was   thus  divided  into  two  parts:   th& 
one  liquid,  of  the  colour  of  milk,  very  thin ; 
Che  other  folid,  in  a  fingle  piece,  the  parts  of 
which  were  conne^d  together  by  a  real  tena- 
city, fimilar  to  that  of  the  coat  which  is  formed 
at  the  furface  of  the  blood  in.  uninflammatory 
catarrhal  aflfedions.    This  coagulated  mafs  has 
the  femi-tranfparency  of  the  opal ;  it  has  a  light 
red  tinge  as  well  at  its  furface    as  in  the  fub- 

ilatice 
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ftance  and  in  the  portion  expofed  to  the  air; 
this  tinge  however  is  more  intenfe  at  the  points 
of  contad  with  the  air.  It  is  cut  by  a  neat 
fedion  with  the  fciffors,  and  has  no  rcfemb* 
lance  with  the  cafeous  part  of  milk, 


Section  III. 

r 

Of  the  Excrements.       .    , 

lo;  THE   excrements  are   formed  in  man 
only  in   the  large    inteftincs;  the  alimentary 
mafs  has  not  yet  their  chara6ler  and  fetor  at 
the  end  of  the  ilcun,  and  only  begins  to  aiTume 
it  in  the  coecum.     In  children  they  are  more 
foft  and  more  chylous  than  in  the  adult    ITieir   . 
foftnefs  and    liquidity   in  adults,   indicates,  a 
weak  digeftion.     Their  too  great  hardnefs  and 
drynefs,  which  generally  caufes  them  to  afTame 
the  form  of  feparate  balls,  fometimes  goes  fo  far 
as  to  retain  them  for  a  long  time  in  the  Ia(rge 
inteftines,  where  they  accumulate  and  confti- 
tute  maffes  which  may  become  dangerous.  Their 
moft  common  form  is  given  them  by  the  fplin* 
ter  fituated  at  the  extremity  of  the  reftum;  ami 
the  ftru6lure  of  this  part  determines  the  figures 
which  diftinguifh  them,  as  is  well  known,  in  the 
different  fpecies  of  animals.     The  fetid   fmell 
which     cbaraQcrizes     them  in    man    and     is 
peculiar  to  each  individual,  though  it  is  of  the 
fame  defcription  in  thofe  of  the  fame  ipecies 
of  animals,  is  attributed,  like  their  colour,  to 

the 


the  portion  of  bile  that  is  combined  with  them^ 
which  IS  conGdered  as  having  already  undergone 
with  the  feculent  matter,  a  commencement  of 
putrefaction.     When  their  colour  is  brown,  it 
depends  upon  the  day  which  they  have  made  in 
the  iateftines  and  this  colour  is  commonly  join- 
ed with  a  greater  degree  of  folidity.  A-depraved 
appetite  or  an  uncommon  courage  have  afcer- 
tained  that  the  tafte  of  the  excrements  is  faint 
or  fweetiib,  and  fometimes  even  ilrongly  acid. 
Their  weight  is  between  128  and  160  grammes 
in  ddults ;  it  is  nearly  twice  as  much  withthofe 
who    live    upon    vegetable    food.     We  may 
alaioft  always  oblerve  in  them  very  difiinguifli- 
able  remains  and  fragments  of  folid  parts   of 
the  aliments,   tendinous,     ligamentous   fibres, 

barkS)  and  entire  feeds  :  the  latter,  covered  with 
their  tunic,  dill  preferve  in  them  their  property 
of  germinating. 

1 1.  No  true  chemical  inveftigation  has  yet 
been  undertaken  which  might  be  confidered  as 
an  analyiis  of  the  excrements.  The  experiments 
or  obfervations  made  by  phyiicians  upon  thefe 
difchaq^,  and  fome  experiments  tried  with  aU 
chemical  views  whichhave  been  much exercifed 
npcm  this  fubftance,  are  the  only  materials  from 
whence  we  cau  derive  even  vague  and  uncertain 
notions.  Uomberg  defer i  bed,  in  171 1|  fome 
phenomena  which  he  had  occaiion  to  oblerve 
in  couiageouily  purfui^g  feveral  alchemical  ex* 
periments  by  which  he  hoped  to  fucceed  iu 
fixing  mercury;  for  thefe  potions  and  hopes 

ftill 
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ftill  prevailed  during  the  firft  years  of  the  eigh- 
teenth century.  Roth,Grew,  Lemery,  Macquer, 
Barchufen,  Brownrigg,  Pinelli  have  alfo  made 
fome  experiments  upon  the  human  excrements; 
and  it  is  only  from  thefe  ftill  very  feeble  rources 
that  we  can  derive  fome  notions  refpeding  their 
nature.  Grew  has  feen  the  excrements  effervefce 
with  the  nitric  acid,  become  black»  and  ex* 
hale  as  odorous  oily  emanation,  inflammable  by 
the  concentrated  fulphuric  acid.  Homberg  ex- 
tracted from  them  by  diftillation  on  the  water- 
bath,  a  clear  water  which  formed  -/^  of  their 
weight  and  a  coloured  empyreumatic  oiL  He 
could  not  obtain  a  clear  oil  from  them  till  after 
having  fuffered  them  to  ferment,and  by  putting 
the  diftilled  water  which  he  had  extrad* 
ed  from  them  together  with  the  reiidue  of  thefe 
excrements  thus  dried.  Roth  fays  he  obtained 
from  them  a  turbid  and  milky  water  of  an  iiv- 
fupportable  fmell,  and  he  remarks  that  the  re- 
iiduum  of  thjs  firft  diftillation  was  oily.  Lemery 
has  defcribed  two  fpecies  of  oil  furniflied  by 
this  diftillation,  the  one  yellowiih  and  the  other 
highly  empyreumatic  ;  he  announces  alfo  a  vo* 
latile  fait  or  ammoniacal  carbonate  forming  -jV 
of  the  weight  of  the  excrements.  Browarigg 
and  Pinelli  agree  with  Lemery  in  admitting  the 
prefence  of  muriate  of  foda  in  the  refiduum. 
Barchufen  alferts  that  there  is  very  little  fait  in 
that  of  the  human  excrements.  Their  coal  h 
veiy  inflammable:  it  is  known  that  it  was  with 

this  coaly  treated  by  a1um»  that  Homberg,.  for 
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the  firft  time  prepared  the  Pyrophorus,  and  that 
be  then  believed  that  thefe  matters  were  indif- 
peniably  ncceflary  to  its  prod u£t ion.  Macquer 
has  remarked  upon  thefubjeft  of  the  diftillatioa 
rf  the  excrements,  that  they  afforded  no  am- 
OMmia  upon  the  firft  impreflion  of  the  fire,  as 
putrefied  matters  would  do. 

18.  The  excrements  of  man  and  of  different 
tnimals  have  alfo  been  examined  by  means  of 
water ;  though  indeed  this  kind  of  analyfis  has 
as  yet  been  made  with  little  accuracy.     Some 
chemifisy  efpecially  Homberg,  Roth,   and  Cun- 
ud,  have  extradted  by  this  procefs  a  fait  which, 
they  Iiave  faid  to  be  nitrous,  detonating^  for* 
niog  cryftals  with  fix  angles,  mild  and  fufible. 
Some  have  even  fpoken  of  two  different  falts 
afforded  by  thi$  lixivium.   It  has  been  remarked 
that  the  excrements  of  cows,  fheep  and  goats 
give  an  acid  charader  to  water.    This  property 
has  been  particularly  obferved  in  the  dung  of 
the  pigeon,  to  which  fome  have  even  attributed 
T^   almoft  cauftic  activity  in  vegetation   when 
mixed  with  the  earth.     We  havedefcriptions  of 
ioflamniable  vapours  difengagedfrom  accumula* 
tioM  of  excrements,    from  privies,     and  tlie 
cxplofioQS  which  they  have  produced  ;  the  fetid 
gafea  which   have  exhaled  from  thefe  matters, 
ibme  of  which    are  dangerous  and  extremely 
mephiiie ;  and  the  fulplmr  which  fublimes upon 
the  walliy  upon  tlie  vaults,  and  efpecially  upon 
the  fuxface  of  their  key-ftones.     Obfervations 
made  on  a  large  fcale  on  remains  of  excrements 

tlxat 
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that  had  continued  for  a  long  time  heaped  to-* 
gether  have  fhown  that  the  ftones  and  the 
mafonry  which  they  covered  and  inthe  midft  of 
which  they  had  putrefied,  were  impregnated 
with  fulphur  cryfiaUized''  or  depofited  in  the 
ftate  of  powder.  Macquer  and  Nollet  have 
given  an  account  of  plates  of  filver  which  had 
acquired  a  gold  colour  by  remaining  in  the 
fewers  of  privies,  and  were  converted  into 
fulphate  of  filver. 

13.  CitizeirVauqueiin  is,  as  far  as  I  know, 
the  only  modem  chemift  who,  has  nuide 
ibme  late  experiments  upon  the  excrements* 
He  has  convinced  himielf  that  they  are  con- 
ftaatly  acid ;  that  they  redden  the  blue  vegetable 
coloiirs,  that  they  are  efpecially  very  fufcepti* 
ble  of  fermentation ;  that  they  at  firft  acquire 
by  this  movement  a  more  acid  chra^r' 
than  that  which  they  naturally  have;  that 
ammonia  foon  fucceeds  this  acidity,  and  con- 
tinues till  the  complete  deftrudion  of  thefe 
matters. 

The  fame  chemift  has  alfo  made  fome  confix 
derably  coone^ied  refearches  upon  the  dung  of 
the  pigeon  and  of  the  pullet  The  firft,  which  is 
very  four,  ferments  as  foon  as  it  is  fteeped  in 
water.  It  appears  naturally  to  contain  a  pecu- 
liar acid  :  this  acid  continues  to  be  formed  by 
the  fermentation  which  takes  place  init»  and  it 
fucceeded,  after  fome  time,  by  ammonia^  which 
is  abundantly  developed  towards  the  termination 
of  this  fpontaneous  movement* 

As 
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As  to  the  dutig  of  the  pullet,  the  objeft  of 
the  experiments  to  which  he  fubjcfted  it,  was 
to  compare  it,  in  its  quantity  and  in  its  nature, 
with  the  aliments  given  to  this  animal  and 
with  the  egg-fliell  which  is  fonned,  as  is  well 
known,  in  the  lowed  part  of  the  canal  which 
the  excrements  pafs  through.  He  has  there- 
fore given  the  refults  of  the  analyfis  of  the  egg- 
fhclls  before  thefe  relative  to  the  pullets'  dung. 
The  following  is  a  iketch  of  his  comparative 
inquiry  upon  thefe  two  matters. 

14,  The  fliells  of  eggs  weigh  upon  an  aver- 
age about  5  grammes.  Calcined  to  blacknefs, 
they  lofe  about  -f  or  0,2,  of  their  weight.  Af- 
ter their  calcination  they  afford,  during  their 
folution  in  nitric  acid,  carbonic  acid  gas  mixed 
with  fulphurated  hidrbgeu  gas. 

A  thoufand  parts  of  egg-fliells  are  com- 
poftd  of :  ^ 

1,  Carbonate  of  lime  -  0,895. 

2,  Phofphate  of  lime  -  0,057. 

3,  Animal  gluten  and  moifiure  0,047. 
Eggs  weigh  upon  an  average  about  58  gram- 
mes; thus  a  hen  that  had  laid  130  eggs  in  fix 
months,  M'ould  have  produced  in  this  fpace  of 
time  about  7t  kilo-grammes  of  matter  nc- 
ceflarv  for  this  formation. 

15.  The  dung  of  the  hen  calcined  gave  5.3 
grammes  of  rcfiduum,  that  of  the  cock  only 
3  grammes.    . 

The   5.2  grammes  of  hens'  dung,   burnt  and 

treated  by  the  nitric  acid,  left  2,33   of  infolu- 
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ble  refiduum ;  the  3  grammes  of  cocks'  dung 
left  1,06  grammes. 

The  aflies  of  hens'  dung,  diflblved  in  the 
nitric  acid  and  precipitated  by  ammonia,  af- 
forded 2  grammes  of  phofphate  of  lime,  and 
thofeof  cocks'  dung  afforded  1,17  grammes. 

The  liquor  from  which  the  phofphate  of  lime 
had  been  precipitated  from  the  hens'  excre- 
irients,  mixed  with  pbtafli,  gave  0,185  gram- 
mes of  carbonate  of  lime,  and  that  of  the  cocks' 
Excrements,  0,265  grammes. 

Though  there  remains  more  calcareous  earth 
in  the  excrements  of  the  hen  that  lays  eggs, 
than  in  thofe  of  the  cock,  this  fa&  is  explained 
by  the  larger  quantity  of  nutriment  which  the 
hens  takes  at  this  period,  and  the  more  com- 
plete digeftion  of  the  nutritive  fubftance  con* 
tained  in  thefe  aliments. 

The  excrements  of  the  hen  that  does  not  lay 
^ggs,  and  thofe  of  the  cock  arc  covered  and 
mixed  with  a  white  matter,  which  is  not  found^ 
at  lead  not  in  fo  large  quantity,  in  thofe  of  the 
hen  that  lays.  This  white  matter  is  a  kind  of 
albumen  coagulated  and  dried  in  the  air. 

Thus  it  appears  that  it  is  this  fubflauce  which 
ferves  to  cpnne^i  togetlier  the  calcareous  parts 
of  the  egg-fhell,  and  to  give  it,  in  fome  meafure 
the  flexibility  which  it  poffeffes  at  the  moment 
when  it  is  laid. 

16.  Oats,  which  were  the  food  of  the  hen 
upon    which  this  experiment  was   performed 
gave  by  incineration  about  ^\^  of  refiduum 

Thefe 
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Tiicfe  aflies,  mixed  with  nitric  acid,  diflblved 
in  part  without  effervefcence ;  the  u«diffolved 
portion  formed  0,018;  the  dilTolved  portion 
was  phofphate  of  lime,  and  amounted  to  0,005 
The  portion  not  diflblved  by  the  nitric  acid 
was  pure  filex. 

•Hence  it  follows  that  oats  yield  0,031  of 
aflies;  tliat  thefe  afhes  are  compofed  of  0,393 
of  pbofphate  of  lime  and  0,607  of  filex. 

lu  the  fpace  of  ten  days  a  hen  eat  484  gram- 
mes of  oatS;  and  laid  10  eggs. 

The  excrements  which  fhe  difcharged  during 
this  time  having  been  burnt,  yielded  3d  gram- 
mes of  aihes^  which  gave  by  analyfis,  1,77 
grammes  of  phofphate  of  lime ;  22,6  gram« 
mes  of  carbonate  of  lime ;  38,5  grammes  of 
filiceous  refiduum. 

A  formation  of  lime  and  of  phofphoric  acid 
has  taken  place  in  the  body  of  the  hen ;  for  I  • 
the  excrements  of  the  hen  afforded  2, 6  grammes 
of  carbonate  of  lime,  and  the  oats  yield  none 
S.  again,  the  hen  laid  during  this  period  4  eggs, 
the  fhells  of  which  weighed  together  about  20 
grammes ;  which  forms  a  fum  of  22,6  grammes; 
and  5.  the  pats  alfo  afforded  only  about  6  gram- 
mes of  phofphate  of  lime,  and  the  excrements  of 
the  hen  which  were  formed  from  them 
fumifhed  nearly  12  grammes. 

When  we  compare  the  quantity  of  iilex 
found  in  the  oats  and  that  of  the  excrements  of 
the  hen  that  was  fed  upon  them,  we  find  9,34 
for  the  oats  and  only  8  in  the  excrements  which 
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proceeded    from  them:     there    is  therefore  a 
deficiency  of  ],3  grammes. 

Mud  we  Ihence  conclude  that  it  is  this  filex 
tliat  has  ferved  to  funiilh  the  excefs  of  lime  ? 
For  this  purpofe  it  would  .be  neceflary  that  it 
flrould  abforb  nearly  five  times  Its  weight  of 
an  unknown  principle.  . 

1 7.  It  refults  from  all  thefe  fa6is,  which  are 
the  only  ones  that  yet  exift  in  the  hiftory  of 
the  art,  that  there  is  no  colledive  whol^  no 
fyftem  of  analyfis  of  the  excrements ;  though 
we  may  find  in  thefe  refearches  an  ufeful  appli- 
cation to  animal  phyfics.  We  fee  however 
now  that  this  kind  of  inquiry  may  throw  great 
light  upon  the  digeftion  of  the  aliments,  and 
that  it  is  of  importance  to  undertake  it 
immediately,  fince  the  means  are  now  both 
more  numerous  and  more  certain.  A  com* 
parative  examination  of  the  vegetable  or  ani- 
mal aliments,  before  thofe  aliments  arc  given 
to  an  animal,  of  thefe  fame  aliments  digefted 
in  the  ftomach  and  in  the  inteftines  ;  finally,  of 
thefe  matters  when  they  have  become  cxcrc- 
mental,  either  whilft  ftill  contained  in  the 
large  inteftines,  or  after  they  have  been  dif- 
cliarged  from  this  canal,  muft  lead  to  an  exad 
determination  of  what  happens  in  the  charges 
affected  by  digellion,  how  much  matter  is  ab- 
forbcd  by  the  cliylous  vencls,in  what  proportion 
it  is  difchargetl,  and  efpecially  the  different 
ftatcs  which  it  acquires  at  difierent  periods  of 
Ihis  fundion.  All  this  belongs  to  tlie  pro- 
vince 
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vince  of  cbemifiry,  and  what  is  Aranting    to 
pfayiiology  mull  be  funiiflied  by  this  fcience. 


Section  IV. 

Of  the  Intejlinal  Gafes. 

18.  THE    inteftinal   tube  is   frequently  d if- 
tendeci  b}"  elafdc  fluids,  which  are    difcharged 
with  or  without  noife   from  its  extremity,  and 
confbintly  accompany  the  digeftion  of  the  ali- 
ments. Their  difengagement, which  varies  much 
ID  proportion,  both  according  to  the  aliments, 
and   that    of  liquids  diifufed   in    this    canal, 
as  alfo  according  to    the    ftate   itfelf  of  its 
interior  furface,     feems  to  depend  upon  a  fer- 
mentation of  the  alimentary  mafs,  and  it  is  to 
this  movement  that  their  production  is  com- 
monly attributed.     It    is  however    known  at 
preient,   that  there  may  take  place  in  the  ali- 
ments   chemical   changes  adopted  to   extricate 
elaftic  fluids^  without  the  exiltence   of  a  real 
fffervefcence,   which,   being   admitted  by  the 
fcfaool  of  Sylvius,might  have  been  confideredas 
the  fourceof  thefe  inteftrnal  gafes.    In  order  to 
underitand  this  gafeous   difengagement,  it    in 
fufficient  to  acknowledge  a  chemical  modifica- 
tion of  the  alimentary  mafs,  mixed   with  the 
liquids  exifting  in  the  inteftines ;  a  modification 
fimilar,    for  example,   to  that   which  is    pro- 
duced 
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duced  by  the  a^ion  of  the  nitric  acid, '  when 
converting  thefe  fubftances  into  oxalic  acid, 
into  adipocirous  matter,  and  into  bitter  yellow 
fubftance,  it  diffolves  a  part  of  them  into 
azotic  gas,  carbonic  acid  gas,  and  Prufiic 
acid. 

19*  In  whatever  manner  this  formation  of 
gas  is  efFeded,  and  to  whatever  caufe  it  is  tp  be 
afcribed,  it  is  known  that  it  takes  place  more 
frequently  and  more  abundantly  in  the  large 
inteflines  than  in  the    fmaller ;  that  it  fome* 
times    produces   confiderable  difteniions  ;  that 
the,  colon  is  efpecially  attacked  with  thjs    dif- 
order;  that  itis  frequently  contraded  atthe  two 
extremities  of  the  dilated  part,  the  volume  of 
which  then  exceeds  feveral  times  that  which 
it  naturally  has;    that  in  the  moil  ordinary 
cafes,  the  true  and  peri (lal tic  force  of  the  in* 
teftines  re-a£is   upon  thefe  elaftic  fluids  and 
propels  them  to  the  anus  through  which  they* 
efcape   out  of  the  body,     I  have  already  re* 
marked  thattl\ere  is  no  digellion  in  which  fuch 
gafes  are  not  formed  and  difengaged.  We  have 
multiplied  proofs  that    the  farinaceous  vege- 
tables, efpecially  the  legun.inous  feeds,   pofleis, 
in  a  miore  efpecial  manner  than  the  other  kinds 
of  aliments,  the  property  of  producing  claftic 
fluids;   and  it  is  on  this  account  that  they  arc 
called  Jlaiult fit  aiimf^uts.     As  tbcle  iubUauces 
arefubje6l  more  than  others  tocnt^rr  more  eafily 
and  ftrongly  into  fermentation,   it   is  evident 
that  it   is  by  the  fpontancous   change   \ihich     < 

they 


INTESTINAL    OASl:S«  103 

they  experience  in  the  primss  via,  that  this 
diiengagement  is  produced* 

20-  Formerly  nothing  was  ftated  concerning 
the  nature  of  the  elaftic   fluids  produced  by 
digeition ;  they  were  all  confounded   with   the 
air,  and  this  was  the  only  aflertion  refpe£ling 
their  intimate  properties  that  was  to  be  found 
io  all  the  works  of   phyfiology.      Their  fetor 
had   however  beeii  infilled  upon,   and   it  was 
wagiieiy  attributed  to  putrid  matters  which  the 
air  carried  along  with   it     It  had  alfo   been 
obierved  in  fome  circumitances  that  this  pre- 
tended air  was  fufceptible  of  inflaming,  and 
the  relation  which  prefented  itfelf  under  this 
point  of  view,  between  this  inteflinal  emanation 
and  the  combuftible^uid  difengaged  from  the 
feculent  matter  putrefying  in  privies    had  alfo 
been  noticed.     It  is  only  fince  the  new  dif- 
ooTeries  refpeding  the  difference  of  the  elafiic 
fluids^  the  properties  which  charaderize  each 
ipecies  in  particular,  and  efpecially  the  means 
of   feparating  them,    and    determining    their 
nature,  that  we  have  been  able  to  know  thefe 
bodies  better   and  to  afcertain  that  they  are 
not  atmofpheric  air. 

SI.  In  thegafes  ifl'uing  out  of  the  inteftines 
carbonic  acid  gas  has  been  found  in  great 
abundance;  and  it  generally  confiitutes  the 
grtateft  part  of  fuch  of  thefe  fluids  as  are 
without  fmell ;  carbonated  and  even  fiilphura* 
tedhidrogen  gas,  though  the  latter  is  rather 
mc :  thefe  two  lad  are  more  or  lefs  fetid  ^  and 

bum 
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burn  with  a  blue  flame  at  the  approach  of  a 
lighted  taper.  1  hefe  gafes  are  eafily  colledcd 
above  the  bath  when  the  body  is  iiiinierfcd  in 
water:  it  has  been  pretended  for  fonie  time 
that  fomc  of  thefe  gafes,  particularly  carbonic 
acid  gas,  iffued  alfo  through  the  pores  of  the 
fkin ;  but  this  alfertion  ftilh  wants  confirmation. 
It  has  been  found  by  obfervations,  which  now 
are  confiderably  numerous,  that  in  ordinary 
cafes,  it  is  carbonic  acid  that  is  difengaged  in 
eafy  and  quick  digeftion,  and  that  the  indigef- 
.tions  accompanied  with  uneafy  fenfations  and 
extraordinary  motions  pretty^conftantly  give 
rife  to  carbonated  or  fulphurated  hidrogen  ga«. 
Thus  it  happens,  that  when  the  inteftine  of  a 
horfe  or  of  a  bullock  is  punctured  with  a  trocv< 
as  is  ufually  done  in  order  to  relieve  the  violent. 
pains  which  arife  from  its  dilatation,  the  gas 
which  efcapes  in  confequcnce  of  this  o|)eration 
fuddenly  inflames  upon  the  approach  of  a 
candle.  It  has  alfo  been  believed  that  there 
was  azotic  ga3  amongll  the  elaftic  fluids  of  the 
inteilines;  but  as  it  is  certain  that  the  atmof- 
pheric  air  penetrates  this  organ.,  and  that  feme 
of  itconftantly  pafles  with  the  alimentary  boIus» 
there  is  reafon  to  believe  that  it  is  the  fame  with 
this  gas  as  with  the  portion  of  oxigen  gas 
which  is  found  in  tljem  at  the  fame  time.  Both 
proceed  from  the  quantity  of  air  contained  iu 
the  ajiments  fwallowed  down  with  them,  and 
difi^ngaged  by  the  heat  of  the  iuteftinal  tube* 
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Section     V. 

» 
Of  the   Concretions    or  the  Calculi   of    the 

Intejiines. 

22.  SOMETIMES  concretions  or  kinds  of 
calculi  are  formed  in  the  intefiines  of  man  :  their 
fides  have  been  found  lined  or  covered  with 
a  kind  of  cruft  futficientlv  hard  to   have  been 
called /?oi2y,  and  more  frequently  bodies  that  liavc 
pafied  flowly  through  their  canal  or  remained 
for  a  long  time  in  it,  inveloped  or  incruftcd  with 
folid  or   cryftalline  layers.     A  mufket-ball,   a 
bone,  the  kernel  of  a  fruit,  a  piece  of  M'ood,  fmall 
Ihot,  calculi  of  the  gall-bladder,  have  feveral 
times  become   center,  round   which   layers    of 
folid  fubftancc  have  collefted  in  the  iuteftines. 
In   the  animals  thefe  formations  of  intcftinal 
calculi  are  ftill  more  frequent ;  and  the  hoi*fe  is 
extremely  fubjeft  to  this  kind  of  concretion, 
which   frequently  acquires  a  very  confidcrable 
fizc  and  weight  Bcfides  thofe  nucli    of  calculi 
foreign    to  the  intcftines,  there  are  fome  alfo 
which  arc  peculiar  to    them   and    which   are 
formed    without    requiring    tbefe    accidental 
bodies.     We  muft  not  here   omit  to  mention 
thofe  maffes  of   agglutinated  hairs,  felted  and 
pafted  together    Avith  inleftinal  juice,    M^hich 
gives  them  their  adhefion  and  folidity,  nor  the 

ftercoral 
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fiercoral  calculi  proceeding  from  excremental 
matter  retained  and  ci  ndenfed  in  fome  of  the 
folds  of  the  great  inteftines. 

23.  Thus  feveral  matters,   efpecially  the  bile, 
the  pancreatic  juice,   the  inteftinal  juice  itfelf, 
l]\c  remains  of  aliments,  may  give  rife  to  calcu* 
li  which    muft  differ  from  each  other  by  their 
colour,  their  texture,   their  denfity,  their  form 
and  efpecially  their  nature.     Chemical  analyfts 
eafily  enables  us  to  diftinguifli  them  from  each 
other,  and  though  we  have  not  yet  had  a  confe- 
cutxve  feries  of  refearches  upon  this  fubje6l;  it 
is  not  neceifary  to  enable  us  to  know  how  to  de- 
termine thecompofition  of  eachfpecies  of  tbcfe 
calculi.     1  have  indicated  in  the  hiftory  of  the 
genus  and  of  the  fpecies  of  phofphates,  that  of 
niagnefia  and  ammonia  as  forming  the  fpecies  of 
inteftinal  calculus  of  the  horfe,  which  i&  called 
though  improperly,  the  Hippholitha.     I  am  in- 
clined to  believe  that   the  pancreatic  humour 
and  the  inteftinal  juice  are  the  principal  fources 
of  thefe  concretions,  efpecially  when  they  arc 
formed  upon  an  cxtraueoMS  body  which  ferve^  ' 
them  as  a  nucleus. 
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AttTlCLE  XXIV. 

O/*  Jbtne  Abdominal  Animal  Matters  peculiar 

to  the  Foetus. 

1.  AMONG  the  peculiarities  of  ftruflure 
and  of  fundions  which  diflinguiili  the  foetus 
fTom  the  adult,  there  ex ifts  three  very  reniark- 
abledifferences  relative  to  the  abdomen.  The 
firtus  in  utero  is  immerfed  in  a  liquid  iuclofcd 
in  the  amnios,  which  is  called  the  liquor  amnii ; 
the  fuperenal  glands,  very  much  developed,  con- 
tain  a  liquor  which  fills  their  cavity;  finally, 

the  inteftines  of  the  foetus  prefent  a  liquid  of  a 
dark  colour,  which  holds  the  place  of  the  ex- 
crements, and  which  is  called  the  meconuinu 
Thefe  three  humours,  which  have  intimate  and 
immediate  relations  with  the  life  of  the  foetus, 
as  nothing  fimilar  to  them  is  found  eveu  in 
*  the  adult  nor  even  in  the  infant  fome  days 
or  fome  months  after  its  birth,  merit  the  parti- 
cular attention  of  the  phyfiologift  and  the  phy- 
fician  ;  they  prefent  to  the  firft  feveral  problems 
relative  to  animal  phyfics  of  great  importance 
to  be  refolved,  and  to  the  fecond  phenomena 
ufeful  for  the  underftanding  of  feveral  difcafcs 
though  chemillry  has  as  yet  afforded  little  light 
rcf|>efting  I'ach  of  them,  it  furni(he.s  however 
fame  fafts  relative  to  their  nature  which  ou<>bt 

not 
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not  to  be  negleacd.  It  may  befides  lead  to  dif- 
coveries  the  poffibility  of  which  wc  ought  not  to 
omit  to  mention,  or  to  indicate  their  importance, 
and  invite  phyficians  to  occupy  themfelves  Avith 
them. 


■ 

Section  I. 

Of  the  Liquor  amnii. 

2.  THE  amnios,  the  fecond  membrane"  pe- 
culiar to  the  fcEtus,  fituated  in  the  uterus  below 
the  chorion,  much' thinner  than  it,  forms  a  kind 
of  bag  or  fack,  well  clpfed  at  every  part,  the 
cavity  of  which  contains  the  foetus  immerfed  in 
a  particular  liquid.  It  id,  if  I  may  ufe  the  cx- 
preflion,  the  egg  (hell  of  the  viviparous  animals ; 
it  is  thin  and  tranfparent;  it,  is  only  with  diffi- 
culty that  we  can  perceive  fanguineous  vefTels, 
in  very  fmall  number  and  very  minute,  diftribu- 
ted  in  it.  It  is  alfo  very  difficult  to  difcern 
lymphatic  veflcls,  of  which  however  it  is  pro- 
bable that  its  texture  is  formed,  (ince  it  has 
befides  all  the  charaders,  and  performs  the 
fun6lions  of  a  ferous  membrane.  There  is  rea- 
fon  to  believe  that  the  membrane  placed  between 
the  chorion  and  the  amnios,  which  contains 
many  veffels,  in  the  fource  which  fumiflies  the 
fecretion  of  the  liquor  amnii.  At  the  place 
where  the  umbilical  chord,  proceeding  from  the 
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placenta,  penetrates  the  amnios,  it  does  not  per- 
torate  it,  but  puflies  it  in  fome  meafure  before  it, 
and  receives  from  it  a  doubling  or  kind  of  very 
thin  flieath,  which  accompanies  it  to  the  navel 
of  the  foetus  and  quitting  it  at  this  region,  con- 
found itfelf  with  the  integuments  of  the  abdo- 
men :  thus  the  liquor  of  the  amnios  is  contained 
and  inclofed  inacayity  comprehended  between 
the   internal  furface  of  this  membrane  and  the 
body  of  the  foetus ;  it  even  depofits  upon  the 
ikin  of  the  latter  a  mucous  or  flaky  covering, 
more  or  lefs  abundant,  thick,  whitifh  or  yellow- 
ifli,  which  it  brings  with  it  into  the  world,   and 
from  which  it  is  generally  freed  by  wafliiug  it 
oif  with  warm  M'ater  or  wine. 

3.  The  liquor  of  the  amnios  varies  in  quan« 

tity   not  only  in  tlie  different  individuals,  the 

fource  infinite  and  inappreciable  differences,  but 

alfo  in  a  conftant  manner  at  different  periods  of 

pregnancy  and  of  the  age  of  the  foetus.     In  the 

firft  periods. of  pregnancy,    it  is  much   more 

abundant,  comparatively  with  tlie  weight  of  the 

fcetus,and  gradually  diminiihes  till  the  period  of 

delivery.   Women  however  fometimes  difcharge 

a  confiderable  quantity  of  it  before  delivery ; 

Ibmetimes  a  large  quantity  flows  off  after  the 

birth  of    the  infant     It  has  been  pretended 

that  the  liquor  amnii  is  at  firft  thick,  fweet  and 

mucous,  and  that  it  afterwards  becomes  limpid 

and  acrid  ;  but  it  is  poifible  that  the  effe6l  of  a 

morbid  circumfiaace  has  here  been  taken  for 

the  natural  fiat^  and  that  fuch  a  change  is  ef- 

fefted 
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feded  only  by  a  pathological  alteratiotr.     S<)me 
authors  have  announced  in  the  water  of  the  am- 
nios a  finell  and  colour  fimilar  to  thofe  of  the 
urine  :    it  is  true  that  feveral  anatomifts  have 
pretended  that  it  proceeds  from   the  urinary* 
bladder  of  the  fcctus,  whilft  others  have  confi- 
dercd  it  as  the  produdi  of  its  fweat,  its  ex  pero- 
rations, or  its  digeftion ;  M'hereas  it  is  very  natural 
to  believe  that  it  has  thefame  fourceas  the  liquid 
of  all  the  ferous  membranes  ;  that  it  is  a  lym- 
phatic exhalation  and  that  it  flows  through  the 
pores  themfelves  of  the  fides  of  the  amnios* 
No  part  of  phyfiology  has  been  the  fource  of 
more  romantic  hypoihefes  than  tlie  origin  and 
ufe  of  this   liquid.     In  the  great  number  of 
theories  for  explaining  both  the  one  and  the 
other,  we  fcarcely  find  a  few  fafts  rcfpeding  the 
properties  and  the  nature  of  the  water  of  the 
amnios;  and  thefe   fafts  are   mod    frequently 
contradiftory. 

4.  The  liquor  of  the  amnios  is  tranfparent,  a 
little  vifcous  and  gluey  to  the  touch,  of  a  (aline 
taftc,  (lightly  fweeti(h,  fo  that  it  has  been  com- 
pared to  whey  by  fome  authors,  whilft  others 
have  alfertcd  its  fimilarity  to  urine.  It  is  heavier 
than  water,  and  (irft  falls  to  the  bottom  of  this 
liquid  before  it  mixes  with  it  This  liquid  turns 
the  fyrup  of  violets  green.  Expofed  to  the  fire . 
it  coagulates,  not  into  a  mafs,  but  affords 
many  clots  or  Oakes  that  are  foon  depo(itecr« 
The  acids  and  alcohol  produce  the  fame  effeft 
upon  the  liquor  of  the  amnios ;  they  coagulate 

it 
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it  and  produce  in  it  a  flaky  precipitate.     It  is 
aflerted  that  the  coagulable  property  difappears 
IB  this   liquor  when  it    has  become    altered, 
vfaen  it  has  acquired  an  acrimony  which  fome- 
times  in  fuch    as  to  corrode  the  hands  of  the 
accouclieur.     The  alkahne  leys  and  lime  water 
aifo  produce  a  precipitate  in  this  liquor,  on  ac- 
count of  the  phofporic  falts  which  it  holds  in 
fblation  ;  the  oxalic  acid  proves  the  prefence  of 
the  phofphate  of  lime  in  it  The  nitrates  of  mer- 
cury, of  lead  and  of  (ilver,  alfo  precipitate  the 
liquor  of  the  amnios,  and  the  precipitate  is  a 
mixture  of  metallic  muriate  and    phofphate. 
Tannin    alfo    forms     in    it  a  very  abundant 
lawn-coloured  precipitate* 

5.  Though  the  experiments  of  which  I  have 
jaft  fet  forth  the  refult^  according  to  the  fa6b 
colleAed  by  Haller  in  the  works  of  Berbatus, 
of  Ruyfch,  of  Fanton,  of  Roederer,  of 
Mauricean,  of  Denys,  of  Tauvry,  of  Long- 
field,  &c.  are  not  fufiicient  to  conftitute  a  true 
aoalyfis  of  the  liquor  of  the  amnios  ;  they 
however  exhibit  very  marked  chara6lers  of  an 
albuminous  liquid;  they  iliow  its  flmilarity 
vith  the  liquid  which  is  exhaled  in  the  cavities, 
and  which  belongs  to  tlie  ferous  membranes  ; 
b  that  it  is  natural  to  compare  it,  as  the  mod 
accurate  phyfiologifis  have  done,  with  the  li- 
t]uor  of  the  pericardium,  of  thd  peritonaeum 
andof  all  the  lymphatico-ferous membranes.  Be- 
fides  it  follows  their  conditions ;   it  (hows  their 

properties  by  its  variable  proportion^  which  is 

fome- 
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fometimes  fuch,  that  it  refembles  or  even  con* 
ftitutes  a  dropfy,  by  the  filaments  and  flaker* 
which  it  depofits,  and  which  adhere  to  the  {kii%. 
as  frequently   takes   place  between  the  feraaiT 
membranes  and  the  furface  of  the  vifcera  whicb 
they  cover.     This  well  marked  analogy  alons 
ought  to  induce  us  to  believe  that  it  is  with  tllft 
fource  of  the  liquor  of  the  amnios  as  with  that 
which  lubricates  all  the  membraneous  eavitie&$ 
that  it  IS  furniflied  by  the  arterial  extremities: 
proceeding  either  from  the  chorion,  or  from  the 
cellular  and  vafcular  membrane  fituated  in  tb^ 
middle  between  the  chorion  and  the  amnios..    :. 
6.  An  analyfis  of  the  liquor   amnii  of  wo^. 
man,   made  lately  by  Citizens  Vauquelin  and^ 
Buniver,  Phyfician  at  Turi n, confirms  ftill  more  ; 
the  firft  refult  of  the  ancient  experiments^  They^ 
have  found  it  to  have  a  fweetifli  and  faint  fnieUi/ 
like  the  fpcrmatic  liquor,  afaline  tafte,  a  milky 
white  colour,   rendered  turbid  by  flakes  lefem-. 
blingcheefe, which  being  retained  upon  a  filtr^ 
refembled  the  matter  dcpolited  upon  the  folcb 
of  the  Ikin  of  the  foetus.    Its   fpecific  gravity. 
was  1,004' ;  it  became  frothy  like  gum-water  by 
agitation,  turned  the fy rup  of  violets  green,  and 
yet  reddened,  the  tinAure  of  turnfole ;  pot-aih 
precipitated  gelatiniform    flakes    from  it:  tbe^ 
acids  clarified  it  when  it  had  become  turbid   by^  • 
fermentation  ;  alcohol  feparated  from  it  a  mafc* 
ter  which  became  brittle   by  defliccation,  like 
albumen.      The  gall-nut  formed  in  it  an  abun- 
dant brownifli    depofition,  as    gelatin    docs. 

Heated 
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Heated  after  its  filtration,  it  became  milky, 
without  undergoing  coagulation ;  it  exhaled  the 
Imell  of  hard-boiled  white  of  egg ;  it  prefented 
It  its  furfiice  a  pellicle  M'hich  broke  and  was 
leiifwed;  it  gave  a  reiiduum  weighing  0,012 
of  the  liquor:  this  refiduum  wafhed  with  cold 
water  afforded  cubes  of  muriate  of  foda,  and 
cryftals  of  carbonate  of  foda;  the  animal  mat- 
ter exhaled  upon  the  coals,  a  fetid  ammoniacal 
odour,  like  horn ;  it  left  very  little  phofphate 
of  lime.  Inclofed  in  a  bottle,  it  fermented, 
became  turbid,  and  grew  white,  diffufing 
ammonia,  without  affording  either  odour 
or  gas.  T\xe  authors  of  this  analyfis  have 
concluded  that  the  water  of  the  amnios  is  a 
folution  very  little  charged  with  albumen* 
by  means  of  a  light  and  volatile  acid  contain- 
ing muriate  and  carbonate  of  foda,  and  a  fmall 
quantity  of  gelatin  and  of  phofphate  of  lime. 

7.  The  uCbi  of  the  liquor  of  the  amnios  are 

manifeftly  to  maintain  the  flexibility  of  the 

members  of  the  foetus  and  of  its  coverings,  to 

prevent  adhefion  between  thefe  parts,  to  guard 

the  foetus  againfi  compreifiDn,  to  facilitate  its 

paflage  by  gradually  dilating  the  neck  of  the 

vomb,  by  foftening  and  lubricating  the  parts 

through  which  it  muft  pafs:  the  difcharge  of 

this  liquor  generally  indicates  that  delivery  is 

at  hand.     As  to   the  opinion   of  phyfiologifts 

▼ho  add  to  thefe  generally  acknowledged  ufes, 

that  of  nourilhiug  the  foetus,  though  it  cannot 

be  denied  that  the  liquor  of  the  amnios  may 

Vol.  X*  I  perform 
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perform  this  funftiony  fince  it  is  generally  fwcct 
and  albamious ;  it  is  however  much  more  pro- 
hable  that  nature  has  not  defiined  it  for  the 
nourifliment  of  the  foetus,  becaufe  it  commonly 
has  its  mouth  well  clofed,  and  the  bafe  of  thi 
tongue  applied  flrongly  againft    the    velum^t  - 
palati;  becaufeitcannotperformrealdiglutitioa} ' 
and  it  is  not  proved  that  there  is  any  liquof . 
in  its  ilomach  fimilar  to  that  of  the  amnios;  and-  i 
finally,  becaufe  the  fmall  quantity  of  meconium -^ 
contained  in  its  inteilines  does  not  correfpond  j 
with  the  mafs  of  aliments  which  it  might  takt  r| 
in  this  way.    The  cafes  of  the  umbilical  chord  , 
being  withered,  tied  or  deftroyed,   which  fcem 
to  have  authorized  fome  authors  to  admit  the  ' 
opinion  of  the    nourifliment  derived  by  the  \ 
foetus  from  the  liquor  of  the  amnios,  cannot  be  \ 
favourable  to  this  opinion,  when  their  inaccii-  ^ 
racy  is  examined  :  and  thofe  in  M'hich  the  fo&tui 
has  periflied  for  want  of  this  chord,  or  on  ac- 
count of  its  defeats,  are  much  more  numeroue 
and  comparatively  ftronger.     If,  as  fome  an«» 
tomifts  affert,  there  fometimes  prefents  itfelf  ia 
the  ftomach  of  the  foetus  a  liquor  which  cannot 

be  miftaken  for  any  other  than  that  of  the  am- 
nios ;  this  circumfhince  is  fo  rare,  and  isbefides 
involved  in  fo  many  difficulties,  that  it  ought 
to  be  confidered  as  an  extraordinary  occurrence 
aftually  contrary  to  nature,  andin  no  refpeft 
favourable  to  the  opinion  wliich  I  endeavour 
to  difprove. 

8. 
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8.   Citizens  Vauquelin  and   Buniva,   in  the 
mutCc  of  their  inquiries  concerning  the  water 
)f  the  amnios  of  woman,  have  examined  the 
natter  depofited  upon  the   fkin  of  the  foetus, 
cQiccially  upon  its  groins,    arm-pits  and  the 
bairy  fcalp.     This  cafeiform  fubftance  is  white, 
fnning,  foft  to  the  touch,  refembling  new*made 
fbap ;  it  is  infoluble  in  water,  though  it  forms  a 
froth  with  it  when  boiling.     It  is  not  attacked 
by  alcohol  or  the  oils.     The  alkalies^  diflblve  it 
in  part   and    convert  it  into  a  kindoffoap; 
there  remains  a  fmall  quantity  of  undiiTolved 
Bucilage.     Placed  upon  the  coals,    it  decripi- 
tates  and  flies  about  like  a  fait ;  it  dries,   be- 
comes  black,  exhales  an    oily  empyreumatic 
vapour,  and  leaves  an  abundant  coal  difficult 
to  be  burned ;  treated  in  a  crucible,  this  matter 
decrepitates,  and  exudes  an  oil  from  all  its  points, 
becomes  hornv,  inflames,  and   affords  a   coal 
vhich  is  reduced  into  an  effervefcent  cinder, 
cooi)>ofed  of  carbonate  of  foda  and   phofphate 
of  lime.       This   analyfis  exhibits  the  matter 
depofited  upon  the  fkin  of  the  foetus,  and  pro* 
oeediog  from  the  liquor  of  the  amnios  as  a  fort 
of  a  tallow  mixed  with  mucilage,   or  rather  as 
911  altered  fat  matter,  almoft  adipocirous,  ana-* 
kgous  to  the  fat  of  burying-places,  a.kind  of 
alteration  which   the  entire  foetus  frequently 
otmtra&s  after  its  death  in  the  uterus,  or  in  the 
tabes. 

9   Tlie  water  of  the  amnios   of  the   cow, 
IKfientedto  the  fame  chemifts^  charaders  very 

1 2  different 
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different  from  thofe  of  the  fame  !jquor  in  the 
woman.     It  lias  a  reddifh  colour,  an  acid  alid 
bitter  tafte,  a  fmell  of  extraft,  a  fpecific  gravity 
equal  to  1^098 ;  it  is  vifcous,  ropy,  and  froths 
a  like  folution  of  gum  ;  it  reddens  tumfol,  pre* . 
cipitates  the  muriate  of  barites  in  abundance; 
alcohol  feparates    from  it    abundant    reddiih  , 
flakes.     When  evaporated  it  becomes  covered  ; 
vith  an   abundant  fcum,    filled   with     whiter  ! 
brilliant,  and  four  cry  Hals ;   it  is  reduced  into  a  3 
thick  vifcous  matter,  of  a  fawn-yellow  colour^:  ] 
analogous  to  honey.     This-  refiduum,  treated  ' 
with  boiling  alcohol,  depofits  from  this  folvent, 
when  it  has  cooled,  an  acid  cryflallized  in  bril* 
lant  needles,  feveral  centimeters  in  lengthy  and.- 
leaves  undifTolved  a  coloured  extradive  matteTi^ 
of  a  pitchy  or  gluey  confidence,  from  which 
the  acid   cannot  be  well  feparated  except  wiih^ 
a  large  quantity  of  boiling  alcohol,  employed 
at  feveral  times,     Thefe    two  principal  fub-». 
fiances  of  which  the  liquor  amnii  of  the-coir 
appears  to  be  formed,  and  in  which  it  differs^ 
from  that  of  woman,  have  been  examined  with  - 
much  attention,  as  new  and  particular  matterSi 
by  Citizens  Vauquelin^nd  Buniva. 

10.  In  order  to  obtain  the  acid  of  this  liquor 
of  the  cow,  it  is  ncceflary  to  reduce  the  liquor 
by  evaporation  to  a  fourth  of  its  volunie,  and 
to  let  it  cool.  The  acid  cry  flallizes,  foiled  by 
a  portion  of  extractive  matter,  which  is  fepart* 
ted  by  means  of  a  fmall  quantity  of  water, 
without  touching  the  acid.     When  the  water  of 

t  tb9 
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t&eimnios  has  given  by  evaporation  and  cool- 

log,  all  the  concrete  acid  that  it  is  poffible  to 

txtraA  from  it;  if  we  continue  to  evaporate  it 

till  it  has  acquired  the  confidence  of  a  thick 

fynip,  there  are  afterwards  formed   in  it  large 

prifmattc    cryfials,   tranfparent,    bitter,    very 

Ibluble/   which    are  eafily   recognized  to  be 

folphate  of  foda:  it  is  fufficiently  abundant ; 

it  is  alfo  extraAed  from  the  entire  refiduum  of 

the  liquor  evaporated  to  drynefs,  ^fter  it  has 

been  burned,  and  by  the  Uxiviation  of  its  coal : 

it  is  then  white  and  pure. 

The  amnic  acid,  extracted  and  purified  by 
the  procefs  that  has  been  indicated,  is  white, 
brilliant,  (lightly  fpur,  reddens  turnfol,  is 
Mo  foluble  in  cold  water,  but  a  little  more 
fbluble  in  boiling  water,  which  depofits  it  in 
ciyftals  by  cooling.  It  fwells  upon  ignited 
coals,  turns  black,  exhales  ammonia  and 
Pruflic  acid,  and  leaves  a  pretty  voluminous 
coaL  The  alkalies  ren<ler  it  very  foluble,  and 
it  is  precipitated  from  them  in  a  M'hite  cryflal- 
line  powder  by  the  acids.  It  does  not  decom- 
pofe  the  alkaline  carbonates  unlefs  by  the  aid 
of  heat ;  it  does  not  precipitate  the  earthy  falts, 
Dor  the  nitrates  of  mercury,  of  lead  or  of 
filver.  It  has  fome  relations  with  the  mucous 
or  (acchlatic  and  the  uric  acids ;  but  it  differs 
from  the  firft  in  the  circumftance  that  tliis^ 
wbich  is  infbluble  in  alcohol,  affords  neither 
arnmonia  nor  Pruflic  acid  by  the  fire ;  and  from 
thefecond^  becaufethis  latter  not  cryftallizing 
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like  it,  is  infoluble  in  alcohol,  becomes  coloure 
"in  the  air,  and  is  reddened  by  the  nitric  acid. 

11.  As  to  the  coloured  extradiform  matt 
which  exifts  in  the  water  of  the  amnios  of  tl 
cow,  it  is,  like  the  acid,  of  a  particular  ni 
ture.  The  following  are  the  characters  whic 
the  authors  of  this  analyfis  have  found  in  it 
It  is  of  red-brown  colour,  of  a  Angular  Mm 
tafte,  of  a  ftrong  fmell  analogous  to  that  6 
evaporated  urine,  very  foluble  in  water  which  f 
jpolours  ftrongly,  and  infoluble  in  alcohol  whicl 
fepafates  it  from  the  water.  It  affords  by  di( 
tillation  ammonia,  an  empyreumatic  oil  ani 
Pruffic  acid,  like  a  true  animal  fubftaate 
!l^laced  upon  ignited  coals,  it  fwells  much,  dir 
fufes  at  firft  a  fmell  of  burned  bread,  after  whid 
it  exhales  that  of  oil,  of  ammonia,  and  atlaJ 
of  Pruffic  acid  ;  it  inflames  and  leaves  a  volo^ 
tninous  coal,  eafy  to  be  incinerated,  the  vcrj 
white  cinder  of  which  is  phofphate  of  magJ 
nefia;  it  gives  to  water  a  certain  frotl^ 
vifcidity;  it  does  not  affume  the  form  of  jdQ 
Bor  does  it  unite  with  tannin,  Thjp  niti^ 
acid  decompofes  it  and  difengages  from  il 
iiotic  gas  and  carbonic  acid  gas,  withoiri 
converting  it  into  acid.  It  differs  in  its  pPO 
pcrties  from  all  other  animal  fubftances, 

Thefe  fafts  relative  to  the  water  of  th| 
amnios  of  the  cow,  whilft  they  fhow  a  grcil 
difference  between  this  liquid  and  that  whid 
f  xifts  in  voman,  prove  how  important  it  is  te 
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multiply  the  chemical  examination  of  animal 
fubfiances. 


Section   IL 
Of  the  Superrenal  Liquor. 

12.  IT  is  with  the  intention  of  omitting  no- 
thing that  I  fpeak  of  the  fuperrenal  liquor,  rather 
tban  to  defcribe  its  real  nature,  as  nothing 
has  yet  been  difcovered  relative  to  this  fubjeft. 
Indeed  anatomifts  and  phyfiologifts  are  hardly 
well  agreed  whether  there conftantlyexifts  aniat- 
ter  that  deferves  to  be  fludied  under  this  name. 
At  leaft  the  learned  Haller,  after  a  very  cir- 
cumflantial  defcription  of  the  organ  in  which 
it  is  met  with,  ftill  doubts  whether  there  be 
really  in  this  organ  any  peculiar  humour?  hoM'- 
ever,  feveral  profeffors  of  the  art  have  allowed 
themfelves  to  form  hypothefes,  and  to  propofe 
theories  refpefting  the  fuperrenal  liquor.  Gafpar 
Bartholin  confidered  it  as  the  fecretory  organ 
of  the  atrabile,  and  the  refervoir  of  this  humour. 
Sylvius  confidered  it  as  an  acrid  juice,  whicli 
being  mixed  with  the  blood  returning  from  tlie 
kidneys,  ferved  to  dilute  it  and  to  render  it 
irritating  to  the  fides  of  the  vena-cava.  The 
tltaftrious  Morgagni  fufpefted  that  the  fuper- 
renal liquor  was  deftined  to  fill  the  refervoir  and 
the  tlloracic  duft  in  the  foetus,  whofe  inteftines 

cannot 
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cannot  furniik  this  Itquor.  Some  pliyfiologtfli 
have  even  confklered  it  as  the  feat  of  fomc  oJT 
the  paiTioDs.  All  this  proves  that  the  ufes  6f 
this  juice  are  yet  altogether  unknown;  but 
as  they  appear  to  be  of  importance  in  the 
animal  economy,  both  on  account  of  the  con* 
ftancy  and  the  magnitude  of  the  glands  which 
furniih  it,  and  on  account  of  its  greater  abun* 
dance  in  the  foetus  than  in  the  adult,  I  thought 
I  ought  to  make  particular  mention  of  it. 

13.  The  fuperrenal  glands,  or  capfules,  -iri 
which  this  liquor  is  prepared,  called  alfo  atrom  • 
biliary  glands^  are  fituated  above  the  kidneys^ 
and  are  larger  than  them  in  the  foetus.  They 
are.  oblong  triangular  bodies,  flattened  before 
and  above,  behind  and  beneath ;  and  fcQoped 
out  as  it  were  at  the  furface,  which  refts  uppn 
the  kidney;  furrounded  with  much  fat 
and  cellular  texture  ;  terminated  at  their  thia 
extremities  by  kinds  of  boms  inclined  inwards 
towards  pne another;  receiving  many  arteries 
and  veii^s ;  of  a  yellow  colour ;  brown  outwardly; 
inbre  pale  and  reddi'b  i"  the  foetus,  of  a  graoH* 
lated  texture  fimilar  to  that  of  theconglonioratc 
glands,  and  divided  into  a  great  number  of  glo- 
bules. Within,  the  fuperrenal  glands  or  capfuleg 
are  of  a  deeper  colour  than  externally ;  thej'  are 
foft,  and  as  it  were  fpongy.  They  prcfent  an 
^regular  cavity,  very  variable  with  refpeft  to 
its  fize,  the  lides  of  which  are  frequently  very 
near  to  each  other,  and  as  it  were  glued  together 
by  a  cellular  down ;   from  the  bottom,  or  the  . 

lowcf 
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lower  fide,  a  cellular  prolongation  raifes  itlelf 
refembling  the  comb  of  a  cock,  and  adhering 
to  the  other  fides  by  the  fame  cellular  texture 
with  which  thefe  fides  themfelves  are  provided 
14%  Thefe  very  remarkable  organs,  which  the 
anatomifts  carefully  defcribe  in  faces,  margins, 
iDgles,  entirely  unknown  to  the  ancients,  ob- 
foved  for  the  firft  time  by  Euftachins,  and  called 
by  him  renal  glands^  afterwards  teimed  fuccen* 
trial  glands  by  Caflerius, who  believed  them  to  be 
fubfervient  to  the  fecretion  of  the  bile,  defcribed 
by  Valfalva,  Blafiijis,  Morgagni,  Harder,  Peyer, 
Fanton,  Tifon,  Perraut,  Vallifnieri,  Daubenton, 
b  a  great  number  of  the  mammalia  and 
birds,  diniinifh  in  fize,  without  ever  difappear 
ing  altogether,  from  the  moment  when  the 
fcctus  begins  to  refpi  re.  There  is  nodoubt  thatthe 
difienfion  of  the  lungs,  the  preffure  produced 
by  the  lowered  diaphragm,  the  change  of  the 
form  of  the  thorax  which  is  enlarged  towards 
the  bottom,  is  the  firft  caufe,  as  it  marks  the  firft 
period  of  the  diminution  of  thefe.  glands. 
The  thymus  diminifhes  in  the  fame  manner  and 
totally  difappears  in  confequence  of  the  dilata- 
tion of  the  lungs.  No  excretory  duflhas  eve^ 
been  difcovered  in  the  fuperrenal  glands,  and  it  is 
not  accurate  to  believe,  with  fome  anatomifts, 
that  the  veins  fituated  in  the  exterior  ridge  of 
thefe  capfules  are  perforated  laterally  by  a 
great  number  of  holes, communicating  with  their 
interior  cavity,  for  Haller  and  Cit.  Sabatier 
have  never  been  able  to  find  thefe  holes  or  this 

com- 
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communication  by  inje&ions ;  Haller,  however, 
aflerts  that  air  puflied  through  thefc  veins  in 
the  mammalia,  eafily  pafles  into  their  internal 
cavity.  Thus  the  anatomical  ftrufturc  has  hi- 
therto afforded  no  light  refpeding  the  ufes  of 

thefe  glands.  , 

15,  It  is  in  the  kind  of  capfuleor    interior 

cavity,  and  efpecially  in  the  fpongy  texture 
adhering  between  its  fides,  that  the  fupcrrcnal  . 
liquor  is  found.  In  general  it  is  only  in  fmall 
quantity,  conflantly  more  abundant  in  the  foetus 
and  infants  than  in  adults,  in  M'hom  generally 
only  a  few  drops  are  found,  and  more  frequently 
only  a  foftifli  texture,  (lightly  imbued  with 
it,  like  a  fponge,  a  little  moifiened.  This  humour  ' 
is  reddifli  in  the  foetus,  yellow  in  the  infant,  and , 
more  or  lefs  brown  in  the  adult  It  appears  to 
vary  in  its  quality  as  well  as  in  its  quantity  ; 
it  has  been  indicated  byfomeas  fweet,  by  others 
as  llyptic,  and  by  others  again  as  infipid.  Some 
phyftologifts  have  compared  it  to  Hie  blood; 
from  which  Haller  however  afferts  it  to  be  really 
different ;  he  affures  us  that  he  has  feenit  coa- 
gulated by  alcohol.  No  chemift  has  yet  ex* 
amined  this  juice  ;  and  it  is  rather  imagination 
than  experience  that  has  attributed  different 
charaders  to  it,  according  to  the  different  opini«- 
ons  formed  of  its  ufes.  As  no  excretory  dud 
is  known,  there  is  reafon  to  believe  that  the 
fuperrenal  humour  is  abforbed  by  the  lymphatic 
veffels;  for  the  reft,  it  really  remains  a  ftillun- 
folved  problem,  not  only  to  know  for  what  ufes  it 
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is  deflined,  but  even  todemonftratc  itsfcxiftcncc 
as  a  determined  and  coniiant  liquid;  for 
BO  cavity  has  been  found  in.  the  fuperrenail 
capfules  of  thefquinrel,  the  bear,  the  flieep,  the 
dog,  the  fow;  ^e  cat,  the  rat,  the  guinea* 
pig,  &c. 


Section  IIL 

Of  the  Meconium. 

16.    THE    meconium  is    a  blacky  brown, 
or  greeniih*brown  matter,   of  the  confifienoe 
of  liquid   honey,    or  of  a  well-boiled  fyrup^ 
ropy  and  vifcid,   contained  in  the  inteiiines^ 
efpecially  the   great  inteiiines,   of   the  fcetut 
that  has  not  yet  refpired,  fometimes  in  confider* 
able  quantity,  and  exifting  in  the  duodenum, 
nay  even  in  the  ilomach;    which   the  infant 
generally    difcharges  a  few  hours  after  birth. 
This  liquid,    which  has  ufually  been    confix 
dered  as  the  firft    excrement  formed  in  the 
intefiines    of   man,    the   origin   of  which   is 
admoft  always  referred  to  the  bile,  is  mod  fre^ 
quently  without   fmell  or  taile;  fometimes  it 
prefents  a  flight  fetidity.      Bordeu,  the  only 
phyGologiil  who  was  well  aware  how  interelting 
a  fubje6t  the  examination  of  the   meconium 
would  be,  and  who  remarks  that  feveral  ana* 
tomifis  have  fo  iar  negleded  it  that  they  have 

not 
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not  even  ipoken  of  it  in  works  otherwife  fuffi- 
ciently  copious  and  well  written,  has  paid  much 
more  attention  to  this  fubje6t  than  thofe  who 
had  preceded  him.  He  has  inferted  in  his  medi* 
cinal  analyfis  of  the  blood,  an  examination  of 
the  meconium,  made  by  Bayen  and  Deleuiya 
It  will  be  from  that  article  that  I  (hall  give  da 
account  of  this  liquid, 

1 7*  Bordeu  fays,  that  he  found  the  meconiam 
generally  inodorous,  and  fometimes  of  a  diik« 
greeable  earthy  fmeil ;  it  appeared  to  him  to  be 
not  inflammable,  more  mucous  than  oily,havin^ 
no  predominant  acid  or  alkaline charader,  being 
rather  faponaceous,  foluble  in  water  and  izi  al* 
cohol,  black  in  the  large  inte(lines,and  greenifli 
in  the  others.      Without  explaining   hiipfelf 
farther  upon  its  real   nature  and  its  origin,  he 
however  remarks, that  the  meconium  is  a  fterco^ 
ral  matter  which  ought  to  be  confidered  as  thf 
firft  effay  of  the  work  of  the  inteftines.     Henc^ 
be  concludes  that  the  vifcera  begin  to  exercife 
their  fundions  already  in  the  body  of  the  mother. 
Though  the  foetus  has  tailed  nothing,  has  fwal- 
lowed  nothing,    though   its  animal   fuh6lion$ 
have  fcarcely  had  time  to  unfold  thcmfclvcs,  the 
inteftinal  tube,  according  to  this  phyfician^has 
begun  to  exert  the  adion  which  it  is  deitiiied 
to  perform  during  the  remainder  of  life.     We 
ihall  fee,  in  the  refcarchcs  of  Bayen  and  Oeleu- 
rye,  a  confirmation  of  this  notion,  and  a  refult 
which  renders  the  opinion  founded  upon  it  flill 
more  accurate. 

18.  A^ 
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1 8.  At  the  initigation  of  Bordeu,  Bayen  made 
an  analyfis  of  the  raeconium  which,  though  not 
very  detailed,  is  at  leaft  fufficient  to  afford  an 
idea  of  die  general  properties  and  the  origin  of 
that  matter.  This  liquid  analyfed  by  fiayen,  was 
of  a  deep  olive  colour,  of  the  confidence  of  an 
ekduaiy  or  a  thickened  mucilage,  without 
ftnell  and  almoft  without  tafte  ;  it  gave  to  linea 
a  yeliow  tinge,  which  water  could  not  take 
away,  though  it  acquired  a  yellow  colour. 
Dilated  with  iixteen  times  its  weight  of  water  to 
which  it  gave  an  intenfe  yellow  colour,  there 
was  precipitated  from  it  more  than  half  its  quan- 
tity of  a  grofs  matter,  which  became  brown  by 
d^ccation.  Hea^d  in  an  ironfpoon,  it  fwelled, 
difinfed  a  vapour  at  firft  aqueous,  afterwards 
oily,  always  of  a  lefs  difagreeable  fmell  than 
that  of  the  other  animal  fubftances  ;  it  did  not 
inflame  though  the  fpoon  was  heated  to  rednefs. 
Dried  in  the  water-bath,  it  loft  more  than  f  of 
its  weight,  and  preiented  a  brown  opaque  mais, 
eafy  to  be  pulverized,  and  exhaling  a  fweet 
agreeable  odour,  analogous  to  that  of  infpiflated 
milk ;  it  was  a  little  bitter.  A  fmall  portion  of 
this  dried  meconium  put  to  digeil  with  ten 
times  its  weigh  of  alcohol,  gave  it  a  deep  yellow 
colour ;  this  liquor  being  evaporated  left  a  tenth 
of  its  weight  of  a  matter,  yellow  like  faffron, 
traafparent,  bitter,  and  in  every  refpe6t  (imilarto 
that  which  is  extra£led  from  the  bile  by  the 
fame  re-agent.  The  reiidue  of  meconium  not 
<liflblved  by  the  alcohol  was  black,  though  fuf** 

ceptible 
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ceptibk  of  giving  a  yellow  colour  to  water.  The 
f^reater  portion  of  the  dried  meconium,  heated 
in  a  fmall  glafs  retort,  gave  half  its  weight  of 
water,  about  a  twelfth  of  oil,  carbonate  of  am- 
monia^ and  an  elaftic  fluid,  which  Bayen  then 
coniidered  to  be  air.  There  remained  a  coal 
forminga  fixth  of  the  mafs,  which  dill prefented 
ILmmonia  by  roalling,  became  incinerated  at  its 
furface  and  hard  at  it$  centre,  after  having  been 
kept  red-hot  for  five  or  fix  minutes,  as  the  coal 
of  every  animal  matter  does.  A  longer  roalling 
rendered  it  friable,  though  it  remained  black.; 
it  had  loft  a  little  lefs  than  half  its  weight,  and 
effervefced  with  the  nitric  acid.  Bayen  con- 
cluded from  thefe  experiments,  that  the  meco-t 
nium  was  not  a  real  excrement,  but  a  milky 
excrement,  already  mixed  with  the  .bile,  as 
thofe  of  adults  were. 

19.  Bordeu  then  gives  feme  obfervations  of  Dc- 
leurye  upon  the  meconium;  they  tend  to  afcertain 
points  oppofite  to  thofe  of  Bayen,  as  they  indicate 
a  fttidfmell,  both  in  this  liquid  heated  alone, and 
in  the  fame  juice  heated  with  water.  The  fame 
pra6litioner  remarks  that  in  feveral  infants  that 
died  in  their  birth,  from  which  he  had  procured 
the  meconium,  he  found  that  the  gall-bladder 
contained  a  liquid  inclining  more  to.  red 
than  to  the  colour  of  the  bile ;  in  fo&tufes  that 
had  died  before  having  refpired,  he  found 
no  liquid  In  the  ftomach,  but  only  a  gluey  red- 
difli  lining,  as  was  that  of  the  fmall  iutef^, 
tines;  a  white  and  thick  lining  in  the  ccecutn  : 

and 


aod  a  ftill  thicker  one,  but  brown  and  refem- 
Uingtbe  meconium,  in  the  colon,  ef{^cially 
Ibc  nearer  it  approached  to  the  redum.  The 
internal  furface  of  the  colon,  according  to 
this  praftitioner,  was  fpotted  with  the  brown 
tinge  of  the  meconium,  and  very  difficult  to 
be  cleaned ;  the  redum  was  full  of  vifcid 
meconium,  difficult  to  be  removed,  and  it  ob« 
ftinately  retained  the  colour  of  this  excre- 
■icntious  liquid. 

20#  Thefe  parts  *  were  fufficient  to  induce 
Bordeu  to  confider  the  meconium  as  the  pureft 
part  of  die  bile,  accumulated  in  the  liver, 
turning  black  in  proportion  as  it  lofes  water, 
giving  a  yellow  tinge  to  the  membranes  to 
which  it  adheres,  fending  particular  emana- 
tions into  the  furrounding  parts,  mixed  with 
mucous,  fiomachic  and  pancreatic  humours, 
fonning  a  column  of  matter  upon  which  the 
mteiUBes  mould  themfelves,  and  from  which 
tbey  derive  their  form.  He  mentions  the  cafe 
€i  an  in&nt  who  liad  died  in  confequence  of  a 
vomiting  of  meconium  which  he  had  difcharged 
by  the  anus,  and  in  whom  the  left  part  of  the 
colon  was  found  contra6ied  like  a  cord.  It 
is  natural  to  think,  according  to  him,  that  fome 
of  the  emanations  of  the  meconium  pais  into 
the  ladeal  veins,  and  from  thence  into  tbe 
blood;  he  finds  in  it  even  the  fource  of  the 
colour  of  the  blood,  originally  developed  in 
the  liver,  as  well  as  a  certain  analogy  between 
this  colouring  matter  and  the  blackiih  humour 

of 
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of  the  fuccentrial  reins.     He  endeavours  to 
follow  this  colouring  part  of  the  blood  in  the 
revolutions  of  the  feveral  ages  tjjl  the  period 
of  old  age,  efpecially  in  the  bilious  tempera- 
ments; heobferves  it  forming  the  colour  of  the 
abdominal  blood ;  he  compares  and  recognizes  it 
in  the  attrabile  or  the  melancholy  of  the  ancients, 
denied  in  vain  by  the  moderns ;  he  announces  its 
cachexy  in  the  jneloena  or  morbus  niger  in  the.^ 
jaundice  of  new  born  infants,  which  frequently  ; 
goes  as  far  as  black  jaundice ;  in  the  mucous  1 
texture  of  the  negroes  who  are  bom  white  and.  ■ 
grow  black  only  in  courfe  of  time ;  he  believes 
it  admitted  even  in  the  black  hairs  to  which  it  . 
gives  colour,  in  the  eye  the  felerotica  of  which 
it  tinges  with  its  dark  pigmentum,  or  animal 
cthiops.     I  mud  not  purfue  thefe  views  farther^ 
though  they  undoubtedly  are  ingenious,  but  too  ' 
far  remote  from  the  path  of  experiment,  and  too 
nearly  approaching  to  the  hazarded  aflertions  of 
medical  theory  to  deferve   the  confidence  of 
chemifis.       New  refearches  muft  enable  us  to 
determine  how  much  reality  there  may  be  in 
thefe  notions :  the  objeftns  well  worthy  of  all 
the  zeal  and  induftry  of  thofe  phyfiologifts  who  . 
knowing  the  utility  of   chemiftry,  may  find 
themfelves  in  circumftances  favourable  to  the 
fuccds  of  thofe  ufeful  invefligations. 
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Article  XXV. 

Of  the  Urine* 

I.  THE  urine  of  man  is  one  of  the  animal 
iBatters  that  have  been  the  moft   examined  by 
chflnifts,     and  of    which    the     examination 
kas  at   the  fame  time    furniflied     the    moft 
fagulardilcoveries  to  chemiftry,  and  the  moft 
ufefiil   applications  to  phyfiology,  as  well  as 
thf  art  of  healing.     This   liquid,    which  com- 
nonly  infpires  men    only  with  contempt  and 
difguft,   which  is  generally    ranked    amongft 
rile  and  repulfive  matters,  has  l^ecome,    in  thft 
bands  of  the  whcmifts,  afource  of  important 
Jifcoverics,  and    is    an   objeft    in   the  hiftory 
of  which    we    find    the    moft    fingular    dif- 
parity  between    the  ideas  which   are  generally 
formed   of  it  in  the   world,   and  the  valuable 
notion  which  the  fiudy  of  it   affords   to   the 
phyfiologift,  the  phyfician,  and  the  philofopher. 
The  numerous  and  important  fa6ls  which  its 
liiftory   comprehends,    and    the     necellity    of 
:  prcfenting   them   in  a  methodical  manner,  in- 
duce me  to  divide  this  article  into  ten  para- 
graphs.    The  objc6l  of  the  firft  will  be  the  na- 
tural hiftory  or  the  formation   of  the  urine;  of 
tl^cfecond,  the  knowledge  of  the  phyfical  pro- 
perties whicb  charai^f-'^rize  this  liquid;  of   tha 
Vol.  X.  K  third, 
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third,  the  expofition  of  the  principal  difcoverie 
to  which  it  has  given  rife;  of  the  fourth,  th 
examination  of  its  chemical  properties;  of  th 
fifth,  that  of  the  different  materials  which  an 
extracted  from  it  by  analyfis;  and  whicl 
conllitute  it  by  their  fimultaneous  folution  ii 
water;  in  the  fixth,  I  fhall  particularly  con' 
fider  an  urinary  fubftance  which  t)elongs  oiilj 
to  this  liquid,  and  gives  it  its  true  chara6lcrifli( 
properties;  in  the  feventh,  I  fliall  defcrilM 
the  varieties  which  the-  urine  prefents  in 
different  circumftances  of  human  life;  in  the 
eighth,  that  which  it  prefents  in  the  differenl 
animals ;  finally,  the  ninth  paragraph  Ihall  b( 
employed  in  Ihcwing  the  influence  which  the 
difcovery  of  the  materials  of  the  urine  mud  have 
iipon  the  progrefs  of  human  phyfiology ;  and 
the  tenth,  in  announcing  the  very  numerous 
ufes  for  which    urine   is    employed,    both  in 

medicine  and  in  the  arts. 


Si:cxio.v 


URINE.  ISl 


Section  I. 

Natural  Hijiory  or  Formation  of  the   Urine. 

2.  THE    kidneys,    the  venal  or    emulgent 
arteries  and  veius  whichare  dlftributed  in  them, 
the  ureters  whicll  proceed  from  them,  the  blad- 
der into  which  the  former  open,   and  which  is 
terminated  bv  the  canal  of  the  urethra:  thefe 
comprehend  the  whole  apparatus  which  nature 
employs  forfeparating  the  urine  and  evacuating 
it  out  of  the  human  body.     The  kidneys,  fur- 
rounded  with  a  great    abundance  of  fat,   and 
fituated  on  the  outfide  of  the  peritoneum,    ia 
the  pofterior  part  of  the    abdominal   cavity, 
conipofed  of  a  very  denfe  flelhy  texture,  gra- 
nulated when  torn,  and  itfelf  formed  of  a  great 
quantity    of     convoluted    veffels,    receive   an 
abundant    mafs    of     blood,    proceeding     im- 
mediately from  the  aorta,  and  ftill  poffeffing  a 
confiderable     velocity,    though    the  renal    or 
emulgent  arteries    go   out  from  it  at  a  right 
angle,  a  pofition  which  retards  its  motion.     It 
is  commonly  believed  that  the  urine  comes  im- 
mediately ftom  the  blood,  and  that  the  water 
^'hich  conftitutes  its    greater  part  was  ready 
formed  in   the   latter  liquid.       It  is   however 
pollible  that  this  water  might  be  formed  in  the 

K  2  fecretory 
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"fecretory  organ  itfelf,  at' the  expenfe  of  the 
dccoiTipofitionof  the  hlodd ;  but  the  decifion  of 
>this  important  queftion  requires  obfervations 
and  experiments  made  purpofelyand  in  an  or- 
der relathve  to  theft  refearches.  AnatomiiU 
defcribe  three  different  fubftances  in  the  tex- 
ture of  the  kidneys;  the  external  or  the 
cortical,  which  is  the  thinneft,  the  mod  denfe 
and  mod  coloured,  the  middle  or  the  tubulou^ 
and  the  interior  or  the  papillary.  The  firft 
feparates  the  urine;  the  two  others  condud  it 
into  between  eight  and  twelve  cup3  or  funnels 
which  receive  the  extremities  of  the  papillae^ 
and  which  open  into  a  membranous  cavity 
called  the  pelvis. 

3.  This  membranous  bag  or  bafin,  placed  in 
the  hollow  of  each  kidney,  under  the  veflels, 
and  fupported  upon  the  interior  and  pofterior 
layer  of  thefe  vifcera,  gradually  receives  the 
urine  running  from  the  papillae  into  the  calicesi 
and  conveyed  by  the  latter.  In  proportion  as 
it  arrives  in  the  pelvis  formed  by  a  dcnfe  niem« 
branc,  it  defcends  by  a  duft  extending  obliquely 
on  each  fide  from  the  kidneys  to  the  bladder, 
and  traverfing  the  poftcrior  part  of  the  abda*' 
men,  the  bottom  of  the  pelvis,  to  open  into 
the  lower  and  pofterior  region  of  the  urinary 
bladder.  This  double  canal,  which  is  called 
urcthe)\  is  of  the  thicknefs  of  a  moderate  fized 
quill,  flattened  as  it  were,  and  formed  of  K 
fmglc  membrane,  which  is  very  hard,  little 
fufccptible    of  dilatation  in    the    found    ftatc^ 

neither 
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ther  mufcular  nor  irritable,  performing  the 
idion  of  a  fimple  tube,  or  of  a  long  funnel- 
k,  in  which  the  urine  is  never  detained. 
;hofe  rare  cafes,  in  which  there  is  only  one 
ney,  fituated  upon  the  middle  of  the  fpinal 
imns,  two  ureters  are  generally  found ; 
ch  proves  that  thefe  are  two  kidneys  clofe 
ether,and  with  their  fubftance  intermingled; 
letimes  there  exift  three  kidneys,  which  are 
a  provided  with  three  ureters. 
.  The  bladder,  fituated  behind  the  pubis,  in 

fmall  pelvis,  projecting  after  infancy  a 
le  above  thefe  bones,  nearly  of  the  form  of  a 
ncated  cone,  with  its  bafe  downwards,  is 
ipofed  of  two  principal  membranes,  the 
fcular^  which  is  pretty  ftrong  and  irregular 
the  direftion  of  its  fibres,  which  are  con- 
ifed  and  accumulated;  efpccially  towards  the 
torn;  the  other,  cellular  or  villous,  folded 
ards,  fometimes  even  forming  a  kind  of 
je6iing  columns,  and  particular  cavities  or 
ill  bags.  The  bladder  is  retained  in  its  place 
a  very  abundant  cellular  texture  condenfcd 
>  ligaments  towards  the  inferior,  fuperior 
I  pofterior  parts;  it  prefents  towards  the 
rum  adeprelfed  p^rt,  which  is  called  its/ww- 
;  in  its  interior  it  exhibits,  betM'een  the  two 
ique  orifices  of  the  ureters  and  the  orgin  of 

urethra,  a  projecting  triangulaj*  fold,  and  a 
CTcle  towards  the  urethral  orifice  ;  it  is  more 
vatcd  in  the  foetus,  and  it  has  towards  the 
perpart ad udl  called  wz-flcAw.y;  it  is  widened 

into 
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into  the  form  of  a  barrel  in  pregnant  women* 
and  is  then   detached   from   the  peritontriim 
which  in  the  ordinary  ftate  covers  its  fundus; 
it   receives  the   urine,    which    is    continually 
poured  into  it,  in  fmall  uninterrupted  dreams, 
intermittent  however  with  refpe6l  to  the  quan? 
tity  and  velocity.     The  capacity  of  the  bladdec/ 
amounts  to  feveral  litres,  and  varies  greatly.  TTw^. 
urethra,  or  thecanal  that  terminates  the  bladder^-; 
which  proceeds  outwards,  and  forms  a  part  of! 
the    penis  in  men,  opens  at  the  upper  part  of 
the  vagina  with  women,  below  the  clitoris  aiifl:r| 
between  the  nymphae,  affords  a  paflage  to  thei^f 
urine,  and  evacuates  it  out  of  the  body.  ■  ^ 

5.  When  the  urine  has  remained  for  fomo,  ^ 
time  in  the  bladder,  which  is  distended  by  i^ 
and  efpecially  when  it  is  very  abundant,  it  irri?:^ 
tates  the  fibres  of  this  organ,   produces  an  ur^S 
gent  defire,  and  is  difcharged  by  the  prefluiK^ 
which  the  will  produces  upon  the  fides  of  th^i-.-j 
bladder  ;   it  is  evacuated  in  a  more  or  lefs  rapidr-^ 
ftream,    according   to  the   acrimony  and  tht-^- 
quantity  of  the  urine,   according  to  the  sensiw=f'; 
bility  of  the   bladder,   and   the  energy  of  its?^ 
fibres  :  a  too  great  diftcnfiou  frequently  caufes-  ] 
it  to  lofe  its  contractile  I'orce,  on  which  accouot  - 
it  is  always  dangerous  to  rcfift  the  inclination- 
to  void  the  urine,  and  not  to  fatisfy  it  as  fooa  ' 
as  it  is  felt.     When   the  urine  paflcs  througli 
the  canal  of  the  uretlini,   and  is  difcliarged  in 
a  continued  ftreanij  it  frequently  excites  a  more? 
or  lefs  irritating  and  hot  lenfation,  fomctim» 
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even  acrid  and  burning,  when  it  is  too  much 
charged  with  its  principles,  and  common,ly  when 
we  have  drank  too  much  of  fpirituous  liquors, 
orufedtooviolentexercise.  The  flighted  morbid 
initation  in  the  canal  of  the  urethra  renders  it 
alfo  exceffively  fenfible,  and  changes  into  pain 
the  evacuation  of  the  urine,  which  in  the  na- 
tural ftate  of  perfefl  health  is  attended  with 
no  particular  fenfation,  and  efcapes  almofl 
without  its  paiTage  through  this  canal  being 
perceived. 

6.  Two  and  even  three  fpecies  of  urine  are 
dtftinguiihed,  according  to  the  times  at  which 
it  is  voided  :  the  firft  is  called  the  urine  of  the 
drink,  or  crude  urine  ;  the  fecond  the  urine  of 
digeftion,  or  of  the  chyle ;  the  third,  the  urine 
of  the  blood. 

The  firft  is  called  the  urine  of  the  drink, 
becaufe  it  is  voided  immediately  after  a  meal. 
This  is  not  even  real  urine;  it  has  generally 
neither  the  fame  fmell,  colour,  nor  weight ;  it 
contains  very  little  matter  in  folution,  and 
it  is  not  this  liquor  that  we  ought  to  examine, 
in  order  to  afcertain  the  nature  of  the  urine ; 
it  is  fometimes  difcharged  in  confiderable 
quantity. 

Urine  of  digeftion,  or  of  the  chyle,  is  that 
which  is  difcharged  two  or  three  hours  after  a 
meal,  and  which  is  diftinguifhed  by  a  more 
intenfe  colour  than  the  firft,  as  well  as  by  the 
finell,  and  even  the  tafte  of  the  aliments  that 
*  bare  been  taken  :   this  is  not  yet  perfect;  urine, 

or 
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or  that  wliiclr  ought  to  be  cliofen  for  experi- 
njents  intended  to  afcertain  the  real  principles 
of  this  excrenientitious  liquid. 

7.  Seven  or  eight  hours  after   a  meal,   and 
efpecially  in  the  morning  when  the  perfon  has 
flept  for  feveral  hours  after  fupper,  there  is  dif- 
charged  a  coloured,  acrid,   fapid,  and  highly 
odorous  urine,  not  prefenting  the  characters  of 
the  aliments  that  have  been  taken,   but  of  a 
particular  odour  which  is  peculiar  to  it ;  in  a 
word,    a  well  constituted    urine,  enjoying  all. 
the  properties  that  appertain  to   it.     The  cir-. 
cumstances  of  digeftion,  the  nature  of  the  ali* 
ments,  cxift  no  fenfible  influence,   or  at  lead  a 
much     lefs    influence,     upon    this :    and  for, 
this  reafon  it  has  been  called  the  urine  of  the 
blood.     When   we  choofe  this  genuine  urin^ 
voided    by   an    adult,    healthy   and   vigorouj , 
fubjefl,   and  examine  it  immediately  after  it  has 
been  difcharged,  and  efpecially  without  waiting, 
till  it  has  undergone  the  fpontaneous  altera- 
tion of  which  it  is  fufccptible,  as  I  shall  shov 
hereafter,  we  find  in  it  all  the  charafters  which 
diftinguifli  this  kind  of  excrenientitious  liquid: 
it  is  alfo  this  urine  of  coftion,    this  urine  per- 
fefled  by  nature,  which  remains  for   the  leaft 
space  of  time  in  the  bladder,  which  produces 
the   most    urgent  inchnation   to  void  it,  and 
which  cannot  be  retained  without  much  greater 
danger  than  the  two  preceding  kinds. 

8.  The  large  quantity  of  urine  which  fre- 
quently   is    voided  a  very  few    moments  after 

drinking; 
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drinking;  and  the  rapidity  with  which  an  odorous 
fubfiance  brought  in  contaft  only  with  the 
fkin  or  lungs  is  tranfmitted  into  this  liquid, 
have  rendered  it  doubtful  whether  it  always  goes 
through  the  medium  of  the  circulation,  and 
have  led  to  the  belief  that  there  exifts  another 
paflage  for  the  tranfmiflion  of  liquids.  It  has 
been  imagined,  that  water  impregnated  with 
different  fubftances  might  filtrate  into  the 
Uadder  without  paffing  through  the  kidneys ; 
and  though  no  duft,  except  the  ureters,  has 
been  found  that  opens  into  the  refervoirs,  fe- 
veral  phyfiologifts  have  believed  that  fuck 
exift,  or  have,  and  that  the  lymphatic  veffels 
perfbnn  thefe  functions.  However  this  may 
b^  Jt  is  certain  that  there  exifts  a  reciprocity, 
acorrefpdndence  of  a6lion,  a  very  remarkable 
fympathy  of  efted  between  the  fkin  and  the 
bladder,  or  the  kidneys,  or  to  fpeak  more  accu- 
rately, between  the  tranfpiration  and  the  urine; 
that  when  the  firft^  is  very  abundant,  the 
fecond  is  diminiflied ;  that  when  the  tranfpira- 
tion is  flopped,  the  flow  of  the  urine  is  aug- 
mented, and  that  there  feems  to  exift  a  kind 
of  regurgitation  between  thefe  two  humours. 
Circumftances  alfo  occur,  in  which  the  tranfpi- 
ration prefents  the  properties  of  the  urine, 
though  in  a  much  inferior  degree,  yet  in  a 
fufficiently  perceptible  manner  to  prove  a  ftrik- 
ing  analogy  between  thefe  two  excretions.  The 
most  able  modem  phyfiologifts  finiply  explain 
this  reciprocity  of  effects  betM'ccn  thedifchargc 

by 
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by  transpiration,  and  that  by  the  urine,  by  the 
general  repletion  of  the  vafcular  fyftem,  which 
communicates  itfelf  eafily  and  pretty  rapidly 
from  one  contiguous  part  to  another. 

9.  We  may  alfo  perceive  afympathy  between 
the  ftomach  and  the  organs  deftined  for  the 
fecretion  of  the   urine  :    a  multitude .  of  ali- 
mentary fubftances  and  drinks  tranfmit  from 
the  interior  of  the  ftomach,    into  which  they 
have    been    received,    more    or  lefs   fenfible 
properties   to  the   urine,  within  a  few  minutes 
after  they  have  been  introduced  into  it     This 
phenomenon  is  very  perceptible,  efpecially  with 
perfons  of  delicate  and  fenfible  habits  of  body 
with  whom  digeftion  is  frequently  laborious  and 
feeble:    we  may  diftinguifh    the    nature   and 
chara6^ersof  the  aliments  which  they  have  just 
taken  by  the  fmell  of  their  urine.  This  not  only 
holds  good  with  refpe6l  to  fubftances   which 
are  naturally   Very  odorous,    fuch  as    garlic,    - 
onions,  afparagus,  the  aromatics,  the  balfamf 
and  perfumes,  but  alfo  with  refpeA  to  thofe  that 
have  only  a  very  flight,  and  fometimes  fcarcely  i- 
perceptible  fmell.     I  have  obferved,  as  Mac- 
quer  had  indicated,  that  the  urine  of  hyfterical  ^ 
women  and  hypochondriacal  men,  voided  im- 
mediately after  meals,   had   the   fmell  of  the 
bread,  thefoup,  and  the  meat  which  they  had 
eaten.     It  does  not  appear  to  be  neceflary,  in 
order   to  explain   this  phenomenon,    to  admit 
vdVcls  communicating  from  the  ftomach  to  the 
kidiicvs,  or  even  the  bladder,  the  exiftence  of 
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which  is  reje6led  by  the  most  able  and  accurate 
aoatomists.  The  lymphatic  fyftem  is  adequate 
to  perform  this  funftion,  which  ought  not  to  be 
attributed  tea  particular  glandular  apparatus. 

10.  Tlie  cafe  is  the  fame  with  the  relation  to 
the  re-a6lion  which  exift  between  the  e vacua- 
lion   of  the  urine  and   the  funftions  of   the 
inteflines.  It  is  frequently  obferved,  that  abun- 
dant liquids,  which  for  fome  time  diftend  the 
intefiinal  tube,  pafs  ofFby  urine,  of  which  they 
produce  a  confiderable  difcharge,  and  that,  on 
the  other  hand,  the  urinary  matter  when  de- 
tained in  its  fecretories,  and  unable  to  pafs  off 
by  the  ureters,  procures  itfelf  a  vent  through 
the  intellines,  when  it  is  evacuated  in  the  form 
of  a  ferous  diarrhoea.     Glyfters  injefted  by  the 
anus  very  frequently  pafs  into  the  bladder  :  the 
abforbent  veffels,  which  exift  in  great  quantity 
in  all  thefe  organs,  eftabhili  a  prompt  and  eafy 
communication  between   them.     We  alfo  ob- 
ferve  the  fame  circumftance  with  refpeft  to  the 
abdominal  cavity  in  which  the  hydropic  water 
is  accumulated:  frequently  this  liquid  is  eva- 
cuated by  the  urethra,  and  there  is  no  reafon 
to  believe  that  it  has  paiTed  through  the  kid- 
neys.    As  it  is  fometimes  conduced  by  the  ab- 
forbent veffels  into  the  inteftinat  canal,   there 
is  no  reafon  why  it  ihould  not  be  conduded  in 
the  fame  manner  into  the  bladder,  which  alio 
receives  many  of  thefc  veffels  at  its  furface. 


Section 
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Section  IL 

Phyjical  Properties  of  the  Urine. 

11.   WE  have  feen  that  there  may  be  diC- 
charged,   and  that  adually  there  is  frequently .; 
difcharged  by  the  urethra  a  liquid  which  has 
Hot  the  true  characters  of  urine,  though  th»  I 
name  is  conftantly  given  to  every  liquid  that 
pafles  off  in  this  way ;  that  it  is  only  fevend 
hours,  feven  or  eight,  after  meals  that  the  true  \ 
urine  is  evacuated ;  that  the  other  liquids  either 
do  not  enjoy  its  properties,    or  prefent  them 
t)nly  in  a  very  flight  degree.     Accordingly,  it 
is  only  that  urine,  the  difcharge  of  which  is  j 
fubfequent  to  the  complete  digeftion  of  thc^ 
aliments,  and  the  mixture  of  the  chyle  with  the 
blood,   which  muft  be  examined  in  order  to 
afcertain  its  charafters.     We  muft  choofe  fuch 
as  has  been  voided  by  a  healthy  adult  after 
waking  in  the  morning:  in  this  cafe  it  has  all 
the  properties  that  belong  to  it.     The  urines  of 
drink  or  of  meals,    as  well  as  thofe  of  hyfteric  . 
difeafes  or  attacks,  and  thofe  which  accompany 
grief,   fear,  and  the  deprefling  paflions  in  ge- 
neral,  form   exceptions  and   modifications    of 
this  liquid,  more  orlcfs  remote  from  the  natural 
ftatc,   and  prefent ing  refults  more  or  Icfs  dif- 
ferent. 

IS.  The 
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12.  The  quantity  of  the  urine,  as  muft  be 
conceived  from  what  I  have  already  faid  re- 
eling its  formation,  varies  in  almoft  infinite 
degrees;  phyfiologifts  therefore  have  been  much 
tnibarralfed  to  determine  it.     Haller,   who  de- 
votes one  of  the  paragraphs  of  his  Phyfiology 
totlii:i  calculation, begins  with  affirming  that  he 
cannot  define  it  in  the  healthy  fubjeft ;  it  fin- 
ijttlariy  follows  the  quantity  of  the  tranfpira- 
tba,  with  which  it  is   almoft  exactly   in   an 
jiirerfe  ratio;  it  exceeds  the  tranfpiration  in 
|>roportion  of  3  to  1  in  the  cold  and  wet 
[months ;  in  the  hot  and  dry  feafon  it  is  lefs 
[abondant  than  it     In  the  intermediate  ftate  of 
Ac  atmofphere  its  quantity  is  equal  to  that  of 
ifte  humour  CN^acuated  bv  the  fkin  :  it  is  irene- 
illy  more  abundant  with  old  perfons,     whofe 
&in  is  more  denfe,  and  lofes  lefs ;  in  youth,  tlie 
tranfpiration  is  to  the  urine  as   1340  to  1000  ; 
in  old  age,  on  the  contrary,  it  is  as  967  to 
1000.     In  bed,  tlie  urine  is  to  the  tranfpiration 
as  4  to  3.    Such  is  the  refult  of  the  experiments 
and  calculations  of  Robinfon,  as  admitted  witll 
confidence  by  Haller. 

The  proportion  of  the  drink  has  much  in- 
flaence  upon  that  of  the  urine,  as  we  obferv^e  in 
fick  perfoos  apd  thofe  who  take  the  mineral 
vaters;  Dodart  efii mated  its  quantity  to  be 
equal  to  that  of  the  liquids  received ;  Cliey  ne 
efutnated  it  only  at  three  quarters;  from  a 
comparifon   of   the   refearches   of   Sanftorius, 

teil,  Robinfon,  Gorter,  Rye,   Home,   Dodart, 

Linings, 


142  URINE. 

Linings  and  CheyTie,    Haller  gives  for  the  va* 
rious  quantities  of  urine  voided  in  twenty- four  . 
hours,  theftimsof  28,  31,  36,  38,  40,  44,  50, 
and  even  64  ounces,   the  mean  term  of  which 
quantities  is  49.     Nothing   accurate    can    be 
eftahlished   upon  thefe  refults,    Mhich    prove  . 
that  the  proportion  of  the  urine  is  extremely  ij 
variable. 

13.  Though  we  may  to  a  certain  point  admit' 
the  fame  variation  in  all  the'phyfical  propertied, 
of  this  liq\iid,    we    find   however   more   con*! 
llancy  and  ftabllity  in  moil  of  them.     One  ofj 
the  mod  marked  and  moft  certain  charafters  of 
the  urine  is  its  cololir ;  no  animal  liquid  pr6^ 
fents  a  fnnilar  one,  and  it  is  exclufively  givettj 
to  it  by  nature.     This  colour,  which  varies  iff 
its  intenfity  from  a  lemon   yellow  to  a  deep* 
orange,  is  owing  to  a  particular  matter,  the  re- 
lative proportion  of  which  to  the  water,  pro- 
duces all  the  poffible  tinges  that  are  kno>ni*1 
BcUini,  who  occupied  himfelfmuch  with  urifitj*^ 
in  a  medicinal  point  of  view,  underftood  this-^ 
fa6l  refpefting  its  colouration;  he  aflerted  tliat'| 
the    urines  differ   in  their  moft  difftmilar 
lours,  from  the  paleft  to  the  moft  intenfe,  ooljf 
from  the  relative  quantity  of  water  :    fo  thaV^ 
according  to  the.  obfervation  of    Boerhaav^ 
which    is  only    a  confequence    or    inference?'^ 
from  the  opinion  of  Bellini,  we  can  produce ^^^ 
from    the     moft    iiitcnfely      coloured     urine, ' 
all  the  intermediate  tinges  to  the  very  palcft»' 
and   thus    imitate    the    procefs    of    nature ; 

nothing 
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notliiog  more  bring  required  than  to  add  dif- 
ferent quantities  of  water.     It  however  muft  be 
remarked,  that  the   lemon  or   flightly  orange 
colour,  joined  with  perfe^  tranfparency  aud 
limpidity,  which  announce  a  liquidity  very  ho- 
mogenous in  all  its  parts,   is  the  true  charac  • 
teriftic    and  natural  tinge   of   the  urine  of  a 
liealthy  perfon.   I  do  not  here  fpeak  of  the  va- 
ried coloucs  whitth  the  urine  affects  under  certain 
pathological  circumftances,  of  the  red  and  in« 
flammatory  urine,  ofthefafTron  coloured  urine, 
cf  the  black  urine  of  melancholic  affedions, 
of  the  green  urine  of  patients  labouring  under 
iaundice,  of  the  blue  urine  obferved  in  fome 
cafes  of  ftranguar3%     Thefe    different  colours 
[iiKlicatc  deviations  from  the  healthy  ftate. 
14.  The  fmell  of  the  urine  is  alfo  a  property 
which    belongs   exclufively    to   it,    and    has 
not  yet  fufficiently  engaged  the  attention  of 
phyfiologifts.     Immediately  after  it  has  been' 
difcharged,  the  urine,  while  ilill  hot,  has  a  fmell 
which   is  truly   aromatic,    has  nothing  fetid, 
orammoniacal  or  acid,  and  refembles  nothing 
elfe,  but  is  fo  well  charaderized  that  no  other 
natural    fubilance  can    be   confounded    with 
it:    that    which    approaches   tlie    neareil'  to 
it  is  the  odour  of  the  violet ;    but  the   fmeli 
of  tlie  urine  is  (Ironger,  more  pungent  and  more 
cxailed;    it   is  never  alkaline  or  ammoniacai 
QuleCs  when  the  urine  has  fuffered  a  comnicnce- 
Blent  of  alteration  :  accordingly,  M'hcn  ammonia 
tt  characlcrized  by  the  exprelfion  of  an  urinous 

fmell, 
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fmell,  this  ought  to  be  underftood  only  of 
urine  aheady  putrefied.  It  is  very  remarkable 
that  the  fmell  which  moft  refembles  that  of 
frefli,  healthy  and  warm  urine,  is  the  aroma  of 
the  tranfpiration,  which  is  difcharged  in  the 
fluid  Hate  by  healthy  perfons ;  we  find  it^ 
alfo  in  the  perfpi ration  of  the  horfe  when  un- 
dergoing violent  exercife.  We  (hall  hereafter  fee 
that  this  depends  upon  the  prefence  of  a  matter 
peculiar  to  the  urine,and  M'hich  exiftsjfometimesi 
perhaps  even  always,  but  only  in  fmall  quan-» 
tity,  in  the  humour  of  the  tranfpiration  andl 
moifture  of  the  fkin. 

15.  The  urine,  when  difcharged  from  the 
bladder,  has  a  temperature  equal  to  that  of  the 
internal  part  of  the  body,  namely  from  29  to 
32  degrees,  according  to  the  thermometrical 
fcale  that  marks  80  or  85  for  ebullition :  thi« 
gives  36-J-  for  the  centigrade  thermometer. 
It  exhales  into  the  air  a  portion  of  odorous 
water  as  long  as  it  preferves  its  heat:  this 
water  is  in  the  ftate  of  a  vifible  fume  when  the 
air  of  the  atmofphere  is  at  5  degrees  XO  and 
moilt;  it  is  perceptible  only  by  its  odour  when 
the  atmofphere  exceeds  10  degrees  XO.  It  is 
aflerted  that,  in  fome  difeafes,  the  urine  has  a 
more  elevated  temperature,  which  is  difficult  to 
be  believed  according  to  the  known  laws  of  the 
animal  economy  ;   it  is  even   almoft  impoitible 

that  its  temperature  fliould  be  loMer.     In  pro- 
portion as  itlofcs  the  elevation  of  its  tempera- 
ture, it  likewifc  lofcb  its  aromatic  fmell.     Some- 
times 


times  It  becomes  turbid  by  mere  cooling,  either 
in  confequence  of  its  own  highly  charged  ftatc, 
as  in  the  crifes  of  difeafes,  or  in  winter 
\ihen  it  is  cooled  in  a  vei'y  confiderable  degree 
or  in  the  funimer  after  a  violent  ftorm.  Wc 
iball  hereafter  explain  the  caufe  of  this 
precipitation. 

l6.  The  fluidity  of  the  urine,  though  at 
firft  fight  refenibling  that  of  water,  prefents 
however,  when  confidered  with  attention,  a 
fenfible  difference.  We  foon  perceive  an  adhe- 
fion  between  its  particles  foniewhat  fupcrior 
to  that  which  oxifl«  between  thofe  of  the 
aqueous  fluid  ;  thougli  it  is  much  lefs  flrong 
than  is  obferved  in  the  ferum  of  the  blood, 
the  faliva,  and  efpecially  the  bile,  which 
is  ahvays  ropy.  However  flight  it  may  be  ia 
the  natural  and  healthy  flate,  we  fee  at  leaft 
that  it  is  very  much  difpofed  to  become  in  a  rery 
ihort  time  more  confiderable,  in  confequence  of 
the  flighteft  change  that  may  take  place  in  thjs 
humour,  cither  with  rcfpecl  to  its  own  com- 
pofition,  or  with  relation  to  the  bladder  in 
which  it  is  accumulated  and  detained.  With 
infants,  it  is  mucous,  and  flightly  adhefive.  lu 
all  the  difeafes  in  which  the  patient  wafles  away, 
and  efpecially  in  phthifical  cafes,  it  becomes 
mucilaginous  and  gluey.  In  the  calculous  af- 
fQdions,  and  whenever  the  bladder  is  irritated, 
the  urine  acquires  fo  vifcid  a  charafter  that 
vc  fee  it  filled  M'ith  femi-concrete  flakes  and 

Vol.  X.  L  filaments^ 
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filatnents.  >  The  cHfFerent  degrees  of  confidence 
and'vifcidity  which  it  frequently  acquires  from 
(light  caufes,  depend  upon  a  gelatinous  muci- 
lage, the  proportion  of  which  is  fufceptible  of 
a  great  number  of  variations,  bu£  which  is  al- 
ways contained  in  it,  as  I  fliall  fliow  in  the  fub- 
fequent  paragraphs. 

17*  The  fpecific  gravity  of  the  urine  is  alfo  a 
variable  chara^er.      Some    phyfiologifts    have 
eiToneoufly  aflerted  that  it  is  lighter  than  water: 
it  is  conftintly  heavier,  but  its  increafepf  den- 
fity  hasfomething  fmgular  in  it,  when  we  know  , 
that    it  contains   a  confiderable    quantity  of 
fubftances    in  folution*    We  are  led  to  believe 
from  this  property  alone,    that  the  material 
which  conftitute  it,   are  themfelves  rather  light 
bodies:  we  fhall  feehereafter  how  much  founda- 
tion there  is  for  this  notion,     Silberling,  in  his 
Treatife  on  the  fpecific  gravity  of 'the  animal 
humours,   eftimates  that  of  the  urine  with  ^^ 
fpeft  to  water,  as  271  to  261  ;  Hamberger,  is 
3<}9Tto388;  Davies,  as  1080  to  1000.    ^x^vi\ 
llobinfon  afferts  that,  in  middle  age,  its  weight 
is  to  that  of  water,  ^  as  10300  to    10000,  aad: 
with  old  perfons,  as  10218  to  10000;  Mufchen- 
broeck  gives  its  proportion  as  1030,  water  being  i 
1016.     Briffon,  in  his  Table  of  the  fpecific  gra*  \ 
vities  of  bodies,  finds  it    10106.     It  has  be^a  1 
obferved,    that   when    the   denfity   or  fpecific  - 
weight  of    this    excremental  liquid  increafed,   ' 
and  continued  for  fome  time  in  its  augmenta* 
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tion,  It  Was  a  dangerous  fymptom  for  the 
health  of  the  individuals  in  whom  it  pre- 
feiited  itfelf. 

18.  Thetafte  of  the  urine  is  pungent,  faline, 
a  little  acrid,  and  (lightly  bitter.     As  this  pro- 
perty varies  in  a  multitude  of  cafes  according  to 
the  ftate  of  difeafes,  anatomifts  and  phyficians 
have obferved  in  it  various  acrimonies,  which  they 
have  defcribed  as  pathological  figns  or  charac- 
ters.    The  faline  ar  marine  acrimony,  which  is 
the   moft  frequent    of    all,  and    is    conftant- 
ly  found  in  this  liquid,  has   been  attributed  to 
the  prefence  of  muriate  of  foda  ;  it  is  from  this 
kind  of  acrimony  that  the  fenfation  of  thirft 
&eitis  to  proceed,  which  is  excited    by    urine 
ttfedas  drink,  either  in  cafes  of  urgent  necef- 
^ty,  or  for  medicinal  purpofes.   Holwell,   when 
confined  in  the  black-hole  at  Calcutta,  found 
the  thirft,  with  which  he  was  cruelly  tormented, 
greatly  relieved  by  fwallowinghis  perfpiratiou; 
but  it  wasimpoflible  for  him  to  drink  his  urine. 
Tbe^  chief  reafon  why  this  faline  acrimony  has 
been  admitted  is  that  tlie  firft  chemifts  who  ex- 
amiQed  ihfe^falts  of  the  urine,  Van  Hclinont, 
Henckel,    Tacheneus,  Boyle,    Eohhius,    Neu- 
Biann    and   Spielman,    conftantly    found    the 
muriate    of   foda   in  this     liquid,  and    confi- 
dered  it  as  the  m«ft  abundant  faline  principle  of 
the  urine. 

19.  The  alkaline^  acrimony  of  the  urine,  that 
is  to  fay  the  circumftance  in  which  the  urine  is 
alkaline,  nevej  takes  place  in  the  healthy  ftate. 

L2  It 
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It  is  met  with  only  in  cafes  where  the  urine  ha§ 
already  been  altered  in  its  refer voirSjas  it  happen^ 
when  out  of  the  body.  But  as  it  is  aftually  very 
much  difpofed  to  contraftthis  charafter,ithappens 
frequently  that  it  exhibits  it  in  difeafes,  efpeci- 
ally  in  thofe  in  which  it  is  detained,  for  a  more 
or  lefs  confiderable  time  in  the  bladder.  After 
fpme  hours,  this  alkalefcence  developes  itfelf 
in  the  urine  ;  it  then  turns  the  blue  vegetable 
colours  green,and  even  proceeds  fo  far  as  to  pro- 
duce effervefcence  with  the  acids.  It  is  on  this 
account  tliat  it  becomes  ufeful  in  fulling,  that 
it  eafily  takes  off  the  greafy  impreguation  from 
the  fleece  of  the  flieep,  and  that  it  afterward^ 
lathers  m  ith  water.  However  we  muft  not  con- 
found this  acquired  acrimony, to  which  the  urio^ 
is  indeed  very  much  difpofed,  Mith  its  natural 
ftate  which  prefents  nothing  of  the  kind.     .  ; 

20.  As  to  the  acid  acrimony,  it  is  that  which 
may  be  admitted  with  the  greateft  utility  and 
truth,  bccaufe  healthy  urine  is  naturally  four.;  It  is  1 
true,  that  this  fournefs  isf  fo  flight, that  it  is  diffi*. 
cult  to  perceive  it,even  when  wctafte  urine  witlt 
much  atterttion.  Neverthelefs  t]:^  four  fmell 
urine  has  beendfecribed.  Vieuffensand  Manotft' 
have  afferted  that  urine  reddened  feveral  blue  vcp' 
getable  colours ;  that  this  acidity  was  loft  in  the  ■ 
courfe    of  time,    and   that  it  palfcd   into  the 
rrmmoniacal  ftate.     We  fhall  hereafter  fee  tlie 
caufc  of  this  change,  which  aQually  takes  place. 
Several  phyfiologifts  have  maiatained  that  the 
urine  is  neither  acid  nor  alkaline,  and  this  is  the 

4  opinion 
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Opinion  which  Ilaller  fupportcd  :  he  attributed 
the  acidity  of  the  urine,  which  in  fa6l  is  fo  flight 
ais  to  redden  only  the  nioft  delicate  blue 
vegetable  colours,  to  the  drink  that  may  have 
been  ufed  and  efpecially  to  rhenifli  wine  ;  but 
the  urine  is  acid  with  individuals  who  drink  no 
wine,  fo  that  it  is  impoflible  to  conclude  that  its 
acidity  proceeds  from  this  liquor,  and  we 
may  affert  that  the  natural  acrimony  of  the  urine 
i$  acid. 


Section   III. 

HiJIorical  Sketch  of  the  Chemical  Di/covcries 

made  upon  Ur'me. 

21/  I  HAVE  already  obferved  that  the  urine 
has  been  the  fubje6f  of  numerous  and  important 
fffearches,  and  has  afforded  occafion  to  che* 
mifts  for  making  many  difcoveries,  I  fliall  here 
point  out  the  principal  epochas  of  thofe  difco- 
▼eries  and  their  authors.  But  I  fhall  omit 
the  mention  of  the  writers  who  have  occupied 
thcmfelves  with  it  only  under  a  medicinal  point 
of  view,  becaufe  thefe  kind  of  refearches, which 
are  ufeful  when  fevere  and  accurate  obfervation 
preiides  over  them,  have  been  tarniftied  in  their 
luftre  by  the  hypothefes  wifh  which  they  have 
been  loaded ;  they  have  been  difgraced  by 
tiie  abfurd  pretenfions  of  urofcopes  and  uro- 

mancy ; 
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of  the  chemical  knowledge  of  his  times  to  |>hy- 
fiology  and  the  art  of  healing. 

26L  Boerhaavc  has  givjcn,  in  his  Elements  of 
Chemiftry,  nine  proceffes  upon  the  properties 
and  the  an^lyfis  of  urine  :  and  he,  amongft  all 
the  medical  chemi(is  from  the  commencement 
of  the  eighteenth  century,  has  added  tlie  moil 
to  the  firft  eflkys  of  Boyle  upon  this  excremental 
liquid  ;  for  Stalil  is  remarkable  in.  this  part  of 
the  hiftory  of  th^  fcience  only  by  the  fingular 
obftinacy  with  which  he  maintained  that  it  was 
the  marine  fait  contained  in  urine  which 
yielded  the  phofphorus^  and  that  the  muriatic 
acid  was  to  this  combuftibte  body  what  the 
fulphuric  was  to  fulphur  ;  an  error  with  which 
leveral  writers  have  juftly  reproaclied  him,  and 
which  forms  a  blot  in  his  works,  otherwife  fo 
commendable  for  the  clearnefs  and  method 
which  pervade  tliem.  In  his  nine  procelfes, 
Boerhaave  endeavoured  to  prove  that  the  urine 
was  neither  acid  nor  alkaline,  that  it  afforded 
no  alcohol,  but  a  fetid  principle  analogous  to 
tliat  of  the  fwcat,  and  a  putrid  oil ;  that  it  con* 
tained  nothing  chylous,  nutritious  or  coagula- 
blc  by  fire,  but  only  acrid,  putrid  attenuated 
matters,  dangerous  to  Iicalth,  that  after  the 
horribly  fctiil  oil  which  is  extracted  from  it  by 
diftillation,  there  remained  a  coal  from  which 
muriate  of  foda  but  no  fixed  fait  might  beex- 
trafled  ;  that  fixed  alkali  and  lime  difengaged 
from  it  an  acrid  matter,  a  kind  of  vapour  dan^ 
gerous  by  its  ailion  upon  the  body ;  that   the 

urine 
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that  Van  Helmont  had  a  better  infight  into  the 
nature  of  the  human  urine  than  all  his  prcdecef- 
fors.  But  thefc  rays  of  light,  inveloped  in  a 
mafe  of  obfcuritiea  and  extravagancies,  cfcaped 
his  age;  beiides  which  he  1ias  not  defcribed  one 
experiment,  nor  even  indicated  one  poiitivefad, 
infupport  of  his  truly  unheard  of  conceptions, 
as  he  himfelf  denominated  them. 

23.  It  is  to  Boyle  only,  towards  the  end  ot 
Ae  feventeenth  century,  that  the  firft  chemical 
experiments  made  upon  the  human  urine  are  to 
be  traced.  The  difcovery  of  phofphorus,  made 
it  1796,  by  Brandt,  of  Hamburgh,  who  opera- 
ted upon  the  urine  with  alchemical  views ;  the 
labours  of  Kunckel,  who  fucceeded  in  preparing 
it  with  the  refiduum  of  the  evaporation  of  this 
animal  liquid,  gave,  as  it  appears,  to  Boyle,  the 
inclination  to  make  a  fubfequent  examination 
of  this  liquid,  and  he  depofited  in  1630,  at  the 
Royal  Society  of  London,  a  fmall  piece  of 
phoQ>horus  which  he  had  extrafted.  He  commu- 
.  nicated  his  procefs  to  Hawkwitz,  a  druggifl  of 
London,  who  occupied  himfelf  during  feveral 
years  with  this  originally  urinary  preparation, 
and  fold  phofphorus  for  more  than  twenty  years 
to  all  the  philofophers  of  Europe.  We  fee  that 
it  is  to  this  combuftible  body,  Mhich  was  long 
called  phofphorus  of  urine,  that  we  owe  the  firft 
tries  of  chemical  experiments  that  has  been 
undertaken  upon  this  liquid.  For  I  can  fcarcely 
reckon  amongft  thefe  experiments  the  employ- 
ment of  urine  for  the  different  proceffcs  of  fulliqg 

woollea 
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this  might  be  extra^ed  from  the  refiduc  of  tlje 
diftillation  of /the  phofphorus  of  urine  by  lixivia- 
ting it ;  that  the  muriate  of  foda  never  afforded 
phofphorus,  notwithftanding  the  affertion  pf 
Stahl.  He  difcovered  that  by  diftilling  the  cal- 
cined extraft  of  urine  with  muriate  of  lead, 
pholphoru^  wtis  obtained  from  it;  and  as  thd 
fucceffive  labours  of  Sciicloffer,  of  Haupt  and  pi 
Klaproth  upon  the  fufiblefalts  of  the  urine»  have 
exhibited  the  two  phofphates,  we  fee  thafc 
Margraff/  without  knowing  that  of  foda^  ha4 
found  the  means  of  decompofing  it  by  thenm- 
riate  of  lead.  We  here  again  perceive  the  influ^ 
cnce  which  the  enquiries  relative  to  the  extrac- 
tion of  phofpliorus  have  conftantly  had'  upon 
the  aiialyfis  of  the  urine,  and  how  much  they 
have  contributed  to  the  determination  of  its 
faline  materials. 

28.  It  is  In  the  fame  order  of  experiments 
upon  the  urinary  falts  and  upon  the  nature  of 
the  phofphates  that  we  niuft  rank  the  fine  diifer- 
tation  of  Pott  upon  the  ftijiblcfah  of  the  urine, 
or  the  mkrocofviic  falt^  publilhed  in  1757 ;  the 
diflertations  of  Haupt,  of  Schloffer,  of  Schock- 
wit7.  of  Prouft,  of  Bergman  upon  the  different 
faiine  ful)fiances  which  it  contains;  the  experi-  . 
nients  of  Chaulnes  upon  the  purification  of 
this  fait ;  finally,  the  much  more  complete  and 
much  more  important  labours  of  Rouelle 
the  younger  upon  the  aualyfis  of  the  urine.  This 
able  analvft,  of  whom  I  have  fo  often  had  oc- 
cafion  to  fpcak,  gave  in  November,  1773,  in 

the 
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\ht  Journal  de  Medicine,  fome  valuable  ob- 
fervations  upon  the  comparative  analjfis  of  tlie 
tirine  of  man,  of  the  cow  and  of  the  horic. 
He  firft  announced  a  faponaceous  matter,  cry- 
^llizablc,  deliquefcent,  foluble  in  alcohol^ 
affording  more  than  half  its  weight  of  volatile 
alkali  by  diftillatipn.  He  indicated  the  great 
chemical  difference  exifting  between  the  urine 
of  the  drink  and  that  of  digeAion,and  that  which 
diftinguifhes  putrid  from  frefli  urine:  he  dif- 
covered  that  tbe^urines  of  the  cow  and  the 
horie,  being  without  phofphoric  falts,  contain  a 
iaponaceous  matter  like  that  of  man,  with  chalk 
vfaich  fepanttes  from  it  by  cooling,  and  benzoic 
acid.  He  like  wife  announced  the  ieveral  dif- 
fereiit  ialts  which  exift  hi  each  of  thefe  urines, 
and  the  art  of  feparating  them  from  one  another; 
be  found  the  fulphate  of  foda  in  the  .human 
urioe^  and  the  fulpliate  of  lime  ia  that,  of  the 
faorfe.  .  .  ^  * 

In  Jtily^l77^,  he  inferted  in  the  fame  journal 
fome  very  well  made  experiments  upon  the 
pbofpfaates  of  aitrniaaia  and  o£  foda,  to  the 
firft  of  which  hegavd^the  name  oi  fujzbh.falt^ 
with  Imfe  of  volatile  alkali,  and  to  thefecond 
that  of  fuiible  fait  with  bafeof  foda;  and  he 
deicribed  the  means  of  feparating  and/difiin- 
guiifaing  them,  as  well  as.  feveral  remarkable 
phenomena  of  their  purification  and  their  fpectfic 
pTopeniesji  .   .      ^ 

Laftly,  in  April  1777,  be  inferted  ia.  the 
journal  de  medicine  fome  obfervations  upon  the 

urine 
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tefearches  upoD  the  urine  in  \vhich  v 

been  engaged  for  feveral  years  paft,  we  pei 

long  before  the   Englifli  chemill  whon 

mentioned,     this  extremely  charadicrift 

perty  of  this  fubftance ;  we  have  befi( 

amined  it  by  a  great  number  of  chemical 

when  fubjefted  to  many  experiments  and 

nations,   it  became  to  us  a  fubjecl   of  i 

able    difcoveries   refpeding  the   propei 

urine,  and  of  important  applications  to 

phyfics.     It  will  alfo  appear  that  the  fa 

fearches  upon  the  human  urine  have  ena 

to  difcover  in  it  fome  faline  fubftances 

were  not  known  to  exift  in  it  before  u 

efpecially    to     determine     the     cxtrao; 

changes,  which  feveral  of  the  materials 

urine  undergo,  during  the  fermentative 

tion,  of  which  it  is  fo   quickly  and   fo 

fufceptible.     Thefe    changes    well  appr 

have  alfo  condufted  us  to   the  knowle 

what  takes  place  in  the  formation  of  fc 

the  urinary  calculi,  and  enlightened  us  r 

ing  the  nature  of  thefe  calculi  and  the 

of  attacking  them  in  the  bladder. 
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Section  IV, 


Account    of  the   Chemical  Properties  of  the 
Human  Uriney  and  of  its  Analjifis. 

31.    IN  the    confiderable    feries   of    expe- 
riments   that    have    been     made    upon     the 
buman  urine,  moft  of  the  means  wliich   che- 
roiftry  prefcnts  for  determining  its  nature  and 
afcertaining  its  principles,  have  been  exhaufted. 
The  a£lion  of  different  temperatures,   evapora- 
tion carried  to  more  or  lefs  extent,  refrigeration 
fuccceding  evaporation,  congelation,  diftillation 
on  the  water- bath,  and  by  the   retort,  have  fur- 
niihed  many   ufeful    procefles.      Expofure  ,to 
the  air,  fpontaneous  alteration,fermentation,  and 
flow  evaporation    have    been    employed  with 
equal  fuccefs.     The  mixture  of  a  great  number 
of  re-agents  ;  the  aclion  of  water,  of  the  acids, 
of  the  earthy  and  alkaline  bafcs,  of  the  falts, 
of  the  metals  and  metallic  folutions,  have  alfo 
thrown  light  upon  the  chemical  properties  of 
urine  and  its  component  parts.     Laftly,    it  has 
been  placed  in  contaft  with   different  vegetable 
fubftances,  efpecially  the    colouring    matters, 
alcohol,  and  tannin;  and  refearches  of  this  kind 
have  even  been  carried  fo  far  as  to  examine  it 
by  different  animal  fubftances.     As  none  of  the 
Vol.  X-  \     *^  ^^^^ 
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efFefls  M-hich  it.prefcnts  by  thefe  different  mode^ 
of  treatment  is  uiiiniportant  with  refpeft  to 
the  knowledge  of  its  properties,  I  fliall  here 
give  the  refiilt  of  all  the  phenonvena  to  the 
difcovery  of  which  they  have  led. 

32.  When  frefli  urine  is  heated  in  open  ve£- 
fels  by  a  mild  heat  and  M'ithout  making  it  boiV, 
water  is  difengaged  with  a  urinous  butnotfetid^_ 
odour ;  the  colour  of  the  liquid  becomes  mor^ 
intenfe   and  changes   to  a  bright  red;  it  fooc^ 
becomes  turbid  and  dcpofits  a  whitifli  or  flightly, 
coloured  powder,  with  fome   coagulated  flake^s 
fmiilar  to  the  albumen.     The  fmell,   which  a.t 
lirft  was   aromatic,    foon   changes  to  an  airx— 
moniacal  odour,  though  the  liquid  be  not  heateci 

to  ebullition ;  this  ammoniacal  fmell  has  at  tl^^  ; 

4 

fame  time  fomcthing  acrid  and  pungent..   Tl'^^  * 
urine,  which  in  its  natural  ftate  always  reddem:3» 
turnfole,   no   longer  reddens   it  at  this  peri( 
but  on  tlie  contrary  it  turns  paper  blue  that  K 
been  reddened  by  an  acid,   a  proof  that  it  th^»  ' 
contains  an  excefs  of  ammonia,   which  is  foi-  / 
med  in  it  by  the  adion  of   the    fire.     In  tlie 
progrefs   of  this  operation,  by  which  we  may  ^ 
reduce  it  to  different  degrees  of  confiftence,  and   ^ 
even  to  drynefs,    the    urine    pafies  from    rd    '-■ 
to  a  brown  colour;  and   if,   when  it  is  of  tlic 
confluence  of  a  thin  fyrup,  we  place   it  ia  a 
cool  and  quiet  fituation;  a  large  quantity  of 
brown  or  impure  cryftals  are  formed,  \vhich  have 
been  called,  Jufible  or  mkrocofmic  fatty   nati't^^ 
fait  of  urine.  The  liquor  being  decanted  off,  it  i^' 
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better  from  the  phofphate.  He  followed  the 
filmc  procefs  in  order  to  obtain  the  laft  portions 
of  fait  from  the  mother- waters :  three  or  four 
years  of  fpontaneous  evaporation  were  fcarcely 
fuflScient  to  exhauft  them  of  this  fait.  He  alfo 
evaporated  the  urine  to  a  confidence  thicker 
than  that  of  a  fyrup ;  he  then  placed  it  upon  a 
clotb,  wafhed  the  marine  fait  that  was  left  upon 
the  filtre,  added  this  lixivium  to  the  matter 
which  he  alfo  diluted  with  water  in  order  to 
pwcnt  its  cryftallizing  and  to  render  it  more 
^uid  than  a  fyrup;  he  added  carbonate  of 
SQimonia  to  it,  then  evaporated  it  again  by  fire, 
^ud  by  afterwards  expofing  it  to  the  air,  he 
obtained  abundance  of  fufible  fait.  He  alfo 
^"ecommended  the  precaution  not  to  fubjc6l 
this  concentrated  liquor  to  fpontaneous  evapora- 
tion except  in  .fine  weather,  but  to  keep  it  in 
the  winter  in  well-clofed  veflels,  in  order  to 
prevent  its  abforbing  humidity. 

3$,  The  purification  of  the  fufible  or  native 
liJt,  formed  of  the  phofphates  of  ammonia  and 
rf  foda  and  of  muriate  of  foda,  was  alfo  former- 
ly one  of  the  principal  operations  that    wer« 
performed  upon  the  urine.     Margraff  occupied 
himfelfmuch  with   it  in   1743,  Pott  in    1757, 
Schloffcr  in  1760,    Haupt  in  1740,  Chaulncs  in 
1773,  and  Rouelle  the  younger  in  1776.  I  fl^all 
.  prefent  to  the  reader  the  obfervations  of  the 
M-mentioned  chemift,   which  contain  what  is 
of  the  mod  importance  and  the  greateft  utility 
to  be  kuown  refpedting  thfs  fubje^.     This  able 

chemift 
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chemift,  confidering,  like  all  the  authors  who 
had  preceded  hi m,  the  phofphate  of  ammonia 
as  the  true  fufible  fait,  becaufe  he  well  kneur 
that  this  alone  affords  phofphorus  in  its  diftilla* 
tionwith  charcoal,  begins  with  obferving,  that 
this  fait,  when  extrafted  from  the  urine  by  the 
foregoing  proceffes,  is  very  impure  and  mixed 
with  a  faponaceous  brown  matter  which  he  calls 
foapy^  with  muriate  of  foda,  and  with  another  fait 
affording  voluminous  and  efflorefcent  cryftals  ; 
this  is  the  phofphate  of  foda  which  before  him 
had  been  taken  forfulphatc  of  foda.  By  dilfolv- 
ing  this  impure  fufible  fait,  compofed,  aswefec^ 
of  four  different  fubflances,  in  five  or  fix  parts  of 
flightly  heated  water,  and  after  filtration 
through  paper,  by  evaporating  the  folution, 
there  is  firft  difengaged  ammonia  and  entire 
fufible  fait,  which  attaches  itfelf  in  white  points 
and  in  a  cruft  to  the  empty  part  of  the  bafin» 
and  even  upon  the  furnace  which  fuflains 
it.  Rouelle  attributes  to  the*  water  and  to 
the  ammonia,  this  elevation  of  phofphate  of 
ammoni«n,  M'hich,  he  affcrts,  is  deprived  of  its 
volatile  alkali,  becaufe,  according  to  him,  it 
produces  an  effervefcencc,  witli  the  liquor 
M'hich  contains  an  exccfs  of  it,  and  with  a  folu- 
tion  of  Carbonate  of  ammonia  M'hen  applied  to 
it  with  a  ftraw.  The  liquor  n)uft  not  be  evapo- 
rated to  the  formation  of  a  pellicle;  it  after- 
wards 'affords  by  cooling,  and  efpecially  by 
fpontaneous  evaporation  in  the  air,  the  phofphate 
of  ammonia  which  cryflallizes  fiift;  above  this 

largei" 
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larger  cryftals  of  phofphate  of  foda  place  them^ 

felves,  which  are  diftinguifliable  by  their  vohime, 

their  form   of  compreffed  tetrahedrons,   their 

cflSorefcence,  and  the  opaque  glafs  which  thejr 

afford  in  the  fire.     Rouelle  recommends  to  add 

ammonia   to  the  evaporated   liquor,    or  whilft 

it  is  evaporatmg,    or  to  faturate  it  while  coid 

with  this  alkali  and  even  to  add  an  exccfs  of  it, 

iu  order  that  there  mav  he   no  rcalbn   to  fear 

the  vifcid  qonfiftence  which  the  infulated  phof- 

phoric  acid  gives,  and  oppofes  the  cryftalliza- 

tion  of  the  fait.  '   . 

56.  All  that  has  been  faid  of  the  evaporation 
of  urine  by  the  fire,  belongs  ahnoft  exclu- 
fively  to  the  means  and  proccflcs  proper  for 
extrafting  its  falts.  I  fhall  now  confidcr  tlie 
operation  under  a  new  point  of  view,  as 
adapted  to  lead  to  other  rcfults  rcfpecling  the 
analyfis  of  the  urine.  Citizen*  Vauquelin  and 
•  myfelf,  in  our  enquiries  refpefting  this  liquor 
liave  found  that  when  it  \ps  evaporated  by  a 
mild  heat  till  it  had  acquired  the  confiflence  of 
a  very  thick  fyrup,  the  whole  concreted  by 
cooJini;  into  a  crvftallinelamellatcd  or  ^ranula- 
ted  niafs,  of  a  dark  brown  colour,  and  of  a 
very  pungent  fmcll  and  talle :  this  mafs  did 
not  refemble  honey  or  caramel,  as  Kouelle 
liasafferted.  Excepting  the  proportion  of  car- 
bonate of  ammonia  difenijaiyed  with  tlie  water 
during  theprogrcfs  of  the  evaporation  ;  (for  we 
convinced  ourfelves  by  performing  this  evapo- 
ration on  the  water- bath  on  clofe  veifeb,  that 

fucli 
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fuch  a  produft  was  volatilized)    this  cryftallin6 
mafs   exhibit  to  us  all    the  materials  of  the 
urine    in  a  concentrated    form;  we  therefore 
fought  the  means  of    analyfmg  this  extraft  of 
urine  and  feparadug    ;i6  different   conftituent 
materials.     We  employed  alcohol  for  this  kind 
of  analyfis  ;   it  diffolved  almoft  all  the  urinary 
matter  with  the  aid  of  a  mild  heat;  there  re^^ 
mained   undiflTolved  only  a  fmall   quantity  a^ 
a  grej%cryftalline,granulated  dirty  powder,  whic\n 
cold  water  almoft  totally  diffolved  :  the  portio^^ 
not  diffolved    by  the  water   was  phofphate  c^f 
lime  and  uric  acidj  a  lixivium  of  pot-aih  He- 
parated  the  latter  from  the  earthy  fait.     Tlie 
water  held  in  folution  muriates  of  foda  and    «f 
pot-afli,  phofphates  of  ammonia  and  of  fod.  a. 
The  M'hole  of  thefe  faiine  matters  that  had  ^^f- 
caped  the  aftion  of  tlic  alcohol  amounted  only      tQ 
fome  thoufandths  of  the  original  weight  of  tT)c 
urine  ;   while  the  fubftance  diffolved  in  the  alciro- 
hoi  amounted  to  feveral  hundredths  oftheliqmjOr 
and  was  much  fuperior  in  quantity  to  all  the  ia- 
line  matters  taken  together.     Tliis  fubftance, 
already  announced  in  the   mother-water  of  the 
urine  that  had  furniihed  the  fufible fait,  is  there*- 
fore  the  moft  abundant  and  the  moft  important 
material ;  it  is   this  which  gives  it  its  principal 
charaders,  and  will  be  particularly  examined  in 
one  of  the  paragraphs  of  this  article. 

Here  we  have,  therefore, a  method  of  analyfi  s 
which  may  ferve  to  feparatc  the  different  raat^*' 
yials  of  the  urine  and  even  to  determine  thr  *  r 
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proportions.  It  refembles  that  which  is  prac- 
tifed  upon  the  mineral  waters  ;  it  requires  only  a 
vell-conduAed  evaporation,  a^fpeedy  refrigcra^ 
tion,  and  a  fucceffive  treatment  of  the  whole 
cryftalline  mafs  which  it  affords  by  alcohol,  of 
fte  undiflfolved  portion  by  water  and  by  the 
Wofcauilie  alkali,  as  well  as  the  graduated 
evaporation  of  the  alcoholic  and  of  the  aqueous 
ibiutions.  Indeed, the  firilof  thefe  folutions  does 
not  contain  the  colouring,  odorous,  and  urina- 
ry matter  (imply,  but  always  combined  M'ith 
muriate  of  ammonia,  nuiriate  of  foda  and  ben* 
zoic  acid  in  fmall  quantity  ;  but  we  again  find 
thefe  lafl- mentioned  bodies,  and  can  even 
determine  their  proportions  pretty  accuratel}', 
by  other  means  of  analyfis  which  I  iliall  point 
out. 

I  have  obferved  that  by  evaporating  the  urine 
inclofe  veflels  and  by  the  heat  of  the  water-bath, 
ve  might  likcwife  obtain  it  of  a  thick  and 
cryfiallizable  confiftence.     I  muft  add,  that  the 
[   firft^?ater  which  paflTes  has  but  little  fmell ;  that 
Ml  proportion  as  the  urine  becomes  coloured, 
thickened,  condenfed,  and   lofes  its  water,    it 
^dergoes  an  alteration  in  its  conflituent  matter 
vhich    converts   part    of  it     into    carbonate 
of  ammonia ,  it  is  on  this  account  that  the  lafl 
^wter  obtained  is  charged  with  carbonate  of 
^monia  and  produces  a  lively  effervcfcencc 
Whall  the  acids.     The  quantity  of  water  which 
^y   be     obtained     from    the    diftillation  of 
^rinc  in  the  water- bath  ;  carried  fo  far  as  to  re- 
duce 
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amnioniacal and  turns'  the  fyrup  of  violets  gr 
that  a  portion  of"  muriate  of  ammonia  is  fujblm- 
med,  at  the  end  of  the  operation,  and  that  tlrme 
coal  contains,  beficles  the  muriate  of  foda, 
phofphate  of  foda,  and  lime,  and  fometimes 
a  little  iron. 

39  Urine  left  to  itfelf  in  a  glafs  veffel  at  first 
lofcs  its  fmell  as  it  cools.     That  which  is  highly 
coloured  and  fparing,  which  is    voided    after 
violent  exercife  or  when  the  atmofphereisverjr, 
hot,  beomes  turbid  throughout  its  whole  extend 
and  depofits  a  grey  coloured  powder.    The  fame 
phenomenon  takes  place  in  the   critical  urina 
voided  at  the  termination  of  difeafes  ;  but  wr 
are  not  here  to  treat   of  thefe  kinds  of    urine, 
but  only  of  that  of  a   healthy   pcrfon,  voided 
in  the  riiorning  after  deep,  and  in  the  moft  or- 
dinary circumftances.  This  liquid  at  firft  prefents 
a  light  cloud  which  occupies  the  upper  part  of 
it;  this  cloud  gradually   augmenting   in  quan- 
tity fubfides    and  becomes  a  fedemcnt ;    dif^ 
ferent  kinds  of  cryftals  are  formed  in  24  or  4* 
hours  I  there  feparates  at  its  furface  and  upon 
the  bottom  of    the    velTel    which     contains 
it,   fmall   red    cryftals  with    brilliant    facets : 
this  fand   of  the  urine  is  uric  acid  ;  the  urine 
prefer ves  its  acidity  as  long  as    thefe  cryftals 
are    depofited    from    it.       In    fome  days    its 
colour  becomes  Icfs  intcnfe,  its  acid  nature  dif* 
appears,    it  becomes    ammoniacal  and  exhales 
that  fmell,and  no  more  uric  acid  is  then  depofited, 
but    there    is  formed  at   its  furface  a   white, 

light. 
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light,  and  as  it  were  glairy  pellicle,  in  which 
fcme  \trhite  prifmatic  cryftals  arc  perceived; 
the  fame  fait  attaches  itfelf  every  where  to  the 
white  or  coloured  cloud  wliich  fwims  under 
the  pellicle;  thefe  cryftals  increafe  in  number 
ofih  volume  during  fix  or  eight  days.  Thefc 
are  fix  fided  prifms  terminated  by  pyramids 
vith  fix  faces;  fome  are  tetrahedral  with 
pyramids  of  four  faces.  We  have  found  them 
to  be  ammoniaco-magnefian  phofphate.  This 
6lt  (iocs  DOt  exift  in  the  frefh  urine;  it  is  dc- 
pofitcd  only  at  the  period  when  the  urine  has 
become  ammonical.  Then,  by  filtrating  the 
urine  at  the  time  when  this  fait  no  longer  in- 
creafes  in  quantity,  we  find  it  to  be  cliarged 
with  carbonate  of  ammonia,  turning  the  fyrup 
rf  violets  green,  effervefcing  with  the  acids, 
and  affording  with  the  fulphuric  and  muriatic 
aci(ls,after  it  has  been  evaporated  to  the  confif- 
tence  of  a  fyrup,  a  very  marked  acetous  odour, 
andcontaining  little  ornoneofthecryftallizable 
and  coloured  matter,  wliich  has  been  indicated 
above,  and  is  extrafled  from  the  pure  urine 
by  ftrong  evaporation  and  refrigeration, 

40.  Thus  the  fpontaneous  alteration  of  the 
urine  produces  feveral  important  phenomena. 
The  uric  acid  is  firft  depofited  in  red  cryftals 
by  mere  cooling ;  the  ammonia  which  is  formed 
foon  interrupts  its  feparation ;  thefe  are  fucceeded 
by  a  white  cloud,  formed  of  phofphate  of  lime 
and  an  albuminous  fubftance,  matters  which  are 
BoloDger  foluble  in  the  urine  after  thephof- 

phoric 
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plioric  acid,  which  -  at  firft  was  free,  beconk 
faturatcdby  the  firft  portion  of  ammonia  that     is 
formed ;  the  uric  acid  paffes  into  the  ftate      of 
ammoniacal  urate  and  forms  part  of  the  cloiL.^; 
the  proportion  of  the  phofphate  of  ammoc^ia 
and  that    of  the  ammonia  both  augmentiBrig, 
and  efpecially  the  latter,   this  unites  with  ^^fchc 
phofphate  of  magnefia,  and  gives  rife  to  "^thc 
ammoniaco-magnefian   phofphate,  which  <r  :3y« 
ftallizes.     The  matter  peculiar  to  the  tirE  lie, 
which  is  converted  fo  abundantly  into  ammor»ia^ 
forms  at  the  fame  time  carbonic  acid,   wK  icb 
faturates   the   portion  of  ammonia  exceedii)^ 
the  faturation  of  the  uric  and  the  phofphonc 
acids :    and   this  is  the  reafon  why  the  liquor 
contains  ammoniacal  carbonate,  cflervefces  with 
the  acids,    and  even  gives  this   fait  cryftallizcd 
by  the  a6lion  of  a  mild  fire.     At  the  fame  time 
acetous  acid  is  developed,    which  the  ammonia 
alfo    faturates;  fo    that    wc    may  obtain  am« 
moniacal  acctitebv  the  diftillation  of  the  urine 
thus  decompofcd.  The  common  fource  of  thefc 
three  new  compounds,  ammonia,  carbonic  acid 
and  acetous  acid,  is  in  the  particular  matter  of 
the  urine,  which  has  already  been  feveral  times 
indicated,  and  which   is  eminently  fufceptibic 
of  fermentation ;    accordingly,  the  urine  when 
once  decompofcd,  contains  only  alkaline  phof- 
phate, and  no  longer  prefents   this   matter,   or 
at  leaft  contains  only  a  very  fmall  quantity  of 
it ;  and  it  is  for  the  fame  reaibn   that  ith  has 
formerly  been  fo  much  recommended  to  let  the 

1  urine 
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urine  putrefy  in  order  to  cxtra6bits  fufible  or 
native  falls.  Tliefc  are  obtained  both  more 
abundantly  and  more  pure  M'hen  the  urine  is 
cxpofed  to  the  ftrong  heat  of  the  fun:  it 
keeps  a  long  time  without  putrefying,  becomes 
concentrated,  coloured,  and  evaporates  inftead 
<>f  experiencing  the  fermentation  which  quickly 
cftabliilies  itfelf  in  the  fhade. 

41.  All  the  urines  however  do  not  conftantly 
5ind  indifcriminately  prefent  this  kind  of  effec- 
tual alteration  which  entirely  changes  their 
intimate  nature.  In  the  fame  individual  whofe 
^rine  prefents  this  dccompofition,  it  frequently 
happens  that  this  liquid,  inftead  of  becoming 
covered  with  the  faline  pellicle,  prefents  at 
itsfurface,  on  the  fifth  or  fixth  day  after  it  has 
been  evacuated,  a  coloured  mouldinefs  after 
the  depofition  of  the  cryftals  of  uric  acid  and 
the  light  white  cloud.  This  mould,  which  is 
grey  and  green,  increafcs  during  about  twenty 
days;  no  white  prifmatic  cryftals  arefeen  except 
below  the  pellicle  covered  by  the  mucus,  and  there 
they  are  few.  The  liquor,  inftead  of  being 
furcharged  with  carbonate  of  ammonia,  has  no 
aromoniacal  fmcll ;  on  "the  contrary  an  acetous 
emanation  is  difengaged  from  it  by  the  muriatic 
acid;  and  when  it  is  concentrated  by  evapora- 
tion, we  again  find  in  it  the  particular  matter 
above  indicated,  and  in  ftill  greater  abundance. 
Citizen  HalK*  has  well  defcribcd  this  ftate  of 
the  urine,  which  is  frequent,  and  which  in  the 
ftate  of  health,   nearly  equals  in  the  number 

of 
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of  days  in  which  it  is  met  with,  that  of  the 
clays  in  which  the  fame  liquid  prefents  a  ftrong 
animoniacal  decompofition.  In  his  Memoir^Citi* 
^cn  Hall^,  who  has  obferved  the  phenomena 
above  indicated  (No.  40,)  and  from  whom  we 
differ  only  by  the  more  precife  appreciation  ot 
the  matters  feparatcd  and  of  the  caufe  of  their 
fcparation,  fince  his  objeft  was  only  to  defcribe 
the   fenfible   phenomena   of   the    fpontaneous 

alteration   of   the  urines,    calls  thofe  acefcent 
which  comport   themfclves  as   has   here    been 
faidj  and   has   not   neglected  to    mention  the 
tnouldincfs  which  conllantly  accompanies  them. 
We  have  found  that  thefe  urines,  which  are  lefs 
alterable  and   Icfs  dccompofable,    contain  lefs 
albun:inous    fubftancc    than     the   preceding; 
whence  we  have  concluded  that    the   'fpeedy 
alcalefccnce  depends  upon  the  prefence  of  this 
albumen  which   is  actually  exhibited  in  them 
by  melius  of  tannin;   for  its   folution  precipi- 
tates the  liighly  putrefiable  urines  much  more 
abundantly  than  thofe  which  are  but  flightly 
fo.     Thus  we  have  two  kinds  of  urine  which 
each     indivichial    appears   to   void  alternately 
or  in   different  circumftanccs   which  have  not 
yet  been  alccrtaincd. 

42.  l/rinc  unites  with  water  in  all  proportions 
and  is  conltantly  mifciblc  with  it;  the  water 
diminiilies  its  denfity  and  weakens  its  colour; 
it  diminilhcs  the  vifciditv  of  that  which 
poflcfles  this  chara('*ter :  it  diflblves  or  at  leall 
divides  the  glairy   filaments  which  are  fomc- 
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times  found  in  it :    it  caufes  that  which  has  an 
intenie  colour  to  pafs  into  the  lemon-yellow, 
and  gives  to    the  inflammatory    and    ardent 
urine  the  tinge  of  the  urine  of  perfedl  healthy 
as  has  long^go  heen  remarked  by  Bellini.  The 
acids  have  no  aAion  upon  frefh   urine;    the 
oxalic  only  forms  ift  it  a  precipitate  of  oxalate 
of  lime,  by  decompofmg  the  calcareous  phof- 
pbate  which  it  conftantly  contains:  this  is  a 
means  of  determining  the  proportion  of  lime, 
and  confequently  of  calcareous  phofphate,  which 
it  holds  in  folution.     All  the  acids    produce 
efFcrvefcence  with  putrefied  urine^  on  account 
of  the  carbonate  of  ammonia  which  it  then 
Contains  in    abundance.       In    urine,    pretty 
ftrongly  concentrated,  the  muriatic  acid  fome- 
times  forms  a  precipitate  of  benzoic  acid,   and 
the  nitric  acid,  a  little  concentrated,  fuddenly 
produces  in  it  white  cryftals,  of  a  pearly  bril- 
liancy,  in  great  abundatice,   by  uniting  with 
tlje  urinary  matter  which  I  have  feveral   times 
ahnounced,  and  of  which  I  fliall  foon  treat  in 
particular.     When  the  urine  is  much  putrefied,, 
thenitric  acid  does  not  produce  thefe  cryftals; 
the  oxiginatcd  muriatic  acids   difcolours  aud 
whitens  the  urine.    Moft  of  the  acids,  efpeci- 
illy  the  fulphuric,    which   when  it  is   poured, 
concentrated  upon  the  frefheft  urine,   turns  it 
brown,  and  it  carbpnates,  gives  a  rofe  or  red 
colour  to  all  the  ammonical  produfts  that  are 
cxtracled  from  this  liquid  by  diftillation. 
Vol.   X.  N  '  43.  Almoil 
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43.  Almofl:  all  the  earth}'  and  alkaline  mat^ 
ters  exert  a  more  or  lefs  decompofing  aftion 
upon  urine.  It  has  long  been  known  that  when 
lime  or  alkalies. are  thrown  upon  it,  a  fetid 
?immoniacal  odour  is  developed;  which  pro-r 
ceeds  not  only  from  the  decompofition  of  the 
phofphatc  of  ammonia,  but  alfo  from  the  aftioa 
of  thefe  bafes  upon  the  urinary  animal  matter. 
The  foUitions  of  barites,  of  ftrontian,  and  of 
.  lime  poured  into  the  urine,  immediately  form. 
a  precipitate  in  it;  the  two  firft  feparate  the 
phofphate  of  lime  from  it,  abforb  the  phofphoric 
acid  which  licld  it  in  folutlon,  and  precipitate 
the  phofphate  of  barites  or  of  ftrontian, 
which  unites  with  the  acid.  This  phofphate 
proceeds  cither  from  the  union  of  the  earths 
wiih  the  free  phofphoric  acid,  or  from  the  com- 
bination of  the  barites  witli  the  acid  engaged 
in  the  foda,  the  ammonia  and  the  magnefia:  fo 
that  the  barites  decompofes  all  the  phofphoric 
falts  contained  in  the  urine.  The  fulphate 
of  barites  is  depofited  when  there  is  any 
fulphate  of  foda  in  the  urine. 

Lime,  whilftit  efTcfts  the  fame  decompofitions, 
precipitates  only  the  phofphate  of  lime,  either. 
that  which  cxifts  ready  formed  in  the  urine,  or 
that  which  the  addition  of  this  earth  determines 
with  the  free  phofphoric  acid,  and  the  magnefia 
united  with  the  acid,  without  touching  the 
other  falts.  When  the  fixed  alkalies  are  poured 
ill  excels  into  \cry   recent  urine,   befides  the 

afiioa 
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a^on  Jilready' indicated,  they  pxevent  the  uric 
acid  from  depofiting  itfelf,  and  retain  it  in 
Iblution.  Ammonia  does  not  produce  the  fame' 
efFeA.  Amongft  the  falts,  only  the  nitrates 
tod  thie  muriates  of  barites,  of  ftrontian,  and 
of  lime,  produce  precipitations  by  decompofmg 
the  phofphates.  The  muriates  of  foda  and  of 
ammonia,  diflblved  in  cold  urine  to  faturatibn,- 
and  afterwards  expofed  to  fpontaneous  evapo- 
ration in  the  fun,  cryilaUize  with  a  very  re-' 
n:arkab!e  modification  of  their  form.  The 
fiiil,  inftead  of  the  cubic  which  it  ought  to 
have,  affunics  the  oftahedral  form ;  and  the 
fccond,  frona  the  octahedral  form,  pafles  into 
the  cubic.  We  fliall  foon  fee  the  c^ufe  of  this 
fingular  modification.  . 

44.  Some  metals  amotigft  thofe  that  are  the 
mod  combuftible,  the  moft  greedy  of  oxigen, 
are  oxided  by  the  contaft  of  urine,  and  are. 
converted  into  phofphate  by  remaining  in  this 
liquid,  with  the  aid  of  the.  fi-ee  phofphoric 
acid  which  is  contained  in^t.  Citizen  Vau- 
quelin  has  obferved,  that  the  bars  of  iron  with 
which  the  walls  are  fupported  in  places  appro*- 
priated  for  making,  water,  conftantly  prefent 
this  metal  corroded,  -  frequently  in  brittle 
fcales,  in  grey  or  brown  oxide,  often  fwelled 
and  filled  with  brilliant  cryftals.  Thefc  brittle, 
layers,  ti'hen  feparated  and  lixiviated  in  water, 
give  alkaline  phofphates ;  and  their  uudiirolved 
portion^  heated  ftrongly  iii  a  crucible  with 
diarcoal,   affords  a  well  fufed.  phofphuret  of 

N  2  iron. 
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iron,  fpherical,  brittle,  of  a  brilliant  grey 
colour  and  granulated,  which  proves  that  this 
portion  was  phofphate  of  iron.  It  is  neceflary, 
therefore,  wlien  this  metal  is  to  be  expofed  to 
the  contaft  of  the  urine,  to  cover  it  with  a 
coating  which  may  defend  it  againft  the  a6lioa 
of  the  faline  part  of  this  animal  liquid.  There 
is  reafon  to  believe,  though  it  has  not  yet  beea 
tried,  that  feveral  other  metals,  efpecially  zinc, 
tin,  lead,  and  copper,  are  fufceptible  of  being 
aded  upon  in  the  fame  manner  by  the  urine.         ^ 

Many  metallic  falts,  particularly  the  nitrates  J 
of  mercury,  of  lead,  of  filver,  of  zinc,  &c.  j 
produce,  when  their  folutions  are  poured  into  '4 
urine,  av€ry  abundant  precipitate,  confilling  of 
phofphates  and  ,muriates.  One  of  them,  that 
of  mercury,  has  been  known  more  than  a  hun- 
dred years  ago,  by  the  name  of  rqfe  coloured 
precipitatey  and  recommended  by  Lemery  for  ^ 
medicinal  ufe.  Collefted  upon  a  filtre  and  * 
dried,  it  prefents  phofphorefcent  fcintillations  \ 
when:  it  is  detached  or  rubbed  in  the  dark.  \ 
Heated  in  a  clofe  veflTel,  part  rifes  in  rauriati 
of  mercury;  another  part,  when  aftrong  heat  is 
applied,  gives  phofphoric  and  luminous  vapours. 
This  is  a  very  funple  and  commodious  procefs  j 
for  obtaining  this  combuftible  body;  and  it  ^ 
is  far  preferable  to  the  very  difagreeable  evapo-  j 
ration  of  the  urine,  and  to  the  treatment  of  its  • 
extra6l  by  diftillation  with  charcoal.  ^ 

45.  Only  four  kinds  of  vegetable  matters      j 
are  employed  with  advantage  for  the  analyfe 
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of  the  urine :  the  oxalic  acid,  which  precipi^ 
tates  the  lime  from  it  in  an  infoluble  oxalate^ 
and  enables  us  to  determine  its  quantity;  the 
light  blue^  colouring  fubftanceSi  namely,  of 
tumfole,  of  mallows,  which  are  reddened  by 
this  liquid,  and  which  announce  an  acidity; 
tannin,  which  feparates  the  albuminous  or 
gelatinous  matter  in  infoluble  fawn-coloured 
flakes,  and  may  ferve  for  eflimating  the 
precipitation  of  this  fubflance  evacuated 
by  the  excremental  liquid;  and  laftly,  well 
le^ed  alcohol;  this  effeds  a  kind  of  parting 
operation  in  the  urine,    by  precipitating  the 

i  uric  acid,  the  pbofphates,  and  moil  of  the  faline 
matters^  which  have  lefs  attradion  for  water 
than  the  alcc^ol  has,  whilil  it  retains  in  folu- 
tioii  the  more  abundant  urinary  fubilance, 
F^  the  muriate  of  ammonia,  and  partion  of 

I  the  muriate  of  foda.  This  lail  re«agent  may 
cfpeciaUy  be  employed  upon  urine  concen- 
:trated  either  by  congelation  or  by  evaporation, 
Md  we  have  feen  above^  that  alcohol  ierves 
OS  ^  for  obtaining  this  urinary  matter  feparated 
ftom.aU  the  oitha:  materials  of  the  urine.  ^To 
animal  /ubftance  is  employed  for  the  analy fis  of 
the  urine,  and  nothing  is  yet  known  relative 
to  the  aAion  which  the  different  animal  liquids 
or  folids  are  capable  of  exercifmg  upon  it;  we 
have  even  been  frequently  erabarrafled  in  medi- 
cine to  decide  upon  the  nature  of  fome  mixtures 
of  different  animal  fubftances  with  the  urine, 
fixtures  which  fometimes  prcfent  themfelves, 

and 
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and  of  which  it  is  difficult  to  eftiiiiate  the 
^charaders  wiihaccuniny.  Thus  it  is  frequetitly 
uncertain  whether  the  urine'  contaiiis  blood, 
glairy  matter,  pus,  milk,  bile,  whit  h  phyficians 
frequwtly  admit  in  it,  v/iiliout  having*  adopted 
^any  certain  means  far  determining  with  precJ- 
fion  any  of  thefe  mixtures.  In  this  kind  df 
refearch  I  know  only  opr,  experiment  iiifertql 
ill  rhe  Phliolophical  Xi'aii factions  of  the  veir 
1700,  No.  a  J,  in  which  Dr.  Everardiiiomchas 
afcertained  that  blogd  jnUed  Avhile-  hot  with 
urine  coagulates  into , a  mafs,  .which,  when 
fteeped  in  urine,  changed  three  times  iaSihonri, 
imparts  a  red  tiiigc  to  it  during  fifteen  d'ayE,^and 
.afterwards  is  detached  .in  white  flakes,  vrhich 
depofited,  are  in  fedinients  .  oC-the-  -fatrte 
.  colour;  lience  he  lias  concluded  that  thie  bl6od| 
which  does  not  become  altered  or 'putrefidd  in 
thefc  circumftances,  comports  itfelf  as  wheti  it 
is  voided  out  of  the  bladder  with  theurine.  ' 

46-  From  all  that  has  been  faid  concerning 
the  action  of  different  bodies*  .upon  the  uiind^ 
it  refults  that  the  analyfis  of  this  liquid 
becomes  fingularly  complicated  by  the 'moans 
even  that  are  employed  for  making  it;,  that 
the  multiplicity  of  principles  which  are  con- 
tained in  it,  caufe  the  nature  of  the  materials 
which  are  extracted  from  it,  to;  vary  in  a  mul- 
titude of  circumftances;  that  unlcfs  we  con- 
ftantly  keep  inniiml  the  iailterability  of  which 
the  urine  is  fufceptible,  wc  inay  fall  into  great 
errors  refpcfljng  .the  appreciation  of  thefc  ma- 

teiial>; 
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• .       '  *■ 

teria1s;tliat  iil  partictilarthe  a6Hoh  of  firt,  ^vhicK 
iiasfo  oftSnbeen  employcid  for  its  analyfis,  pro- 
duces an  alteratioQ  which' chans^cs  the  proper- 
ties of  raoft  of  its  principles,  even  though  it 
be  applied   in  the  inoft  judicious  and  gradual 
manner  poflible:  and  that  it  would  be  ftill  more 
important  to  find  for  this  kind  of  analyfis,  than 
even  for  that  of  certain  mineral  waters,means  ca- 
pable of  enabling' us  to  afcettahi  itscompdnen't 
principles,    without  changing  its  properties  and 
compofition.     Such  efpecially  would  be   thofe 
re-agents,  which  at  the  very  moment  of  their 
admixture  with  the  urine,    woyld   each    an* 
Bounce,  -without  error  or  ambiguity,  Jind*  by 
an  effeft  equally  fenfible  and  conftant,    one  of 
the  principles  Avhich   form  a  part  of  it.     Un- 
fertunately,  thofe  which  have  hitherto    been 
difcovered,  indicate  as  yet  only  the  fmalleft  part 
of  thefe  principles:    we  are  therefore  obliged  to 
combine  feveral  procefles  together,  the  refults* 
and   the  effe6b  of  which,  wheii  compared  to- 
gether, operate  in  fuch  a  manner  as  to  leave  no 
doubt   refpeding  the  matter  which  they  an* 
Bounce.     Thus  the   fpontaneous   evaporation, 
that  by  the  fire,  the  fermentefcible  alteration, 
the  a&ion  of  alcohol  upon  the  refiduum  of  a 
gentle  evaporation,    and  the  phenomena  pro- 
duced by  different  re-agents  combined  in  their 
refults,  afford  atlaft  an  cxaft  knowledge  of  the 
principles  which  conftitu1:c  the  urine,  as  I  have 
(hown,  and  condu6l  us,  as  I  ihall  fhow  to    the 

"  particular 
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particular  examipatlon  of  its  different  ma« 
terials,  and  to  the  better  determini^tiota  of 
what  this  udpary  liquid  really  is. 


Section  V* 

Of  the  Matters  contained  in  the  Human  Urine^ . 

individually  conjidered* 

47.  WHEN  wefeeka  general  refult  of  all  the 
analytical  fadls  fet  forth  in  the  preceding 
paragraph,  and  of  all  the  phenomena  which 
the  chemical  properties  of  the  urine  prefent, 
we  find  that,  the  urine  is  not  merely  a  faline  ley, 
as  has  hitherto  been  afferted,  but  a  folution  of  a 
great  niunber  of  different  matters,  amongft 
which  the  faline  fubftances  occupy  the  leaft 
place.  If  we  wilh  to  form  a  faithful  re- 
prefentation  of  all  the  kinds  of  analylis  to 
which  this  liquid  has  been  fubje£led,  and  of  the 
notions  which  it  has  afforded  to  the  authors, 
who  have  confidered  it  under  different  points  of 
view, — we  fliall  foon  feel  the  nefceffity  of  paf^ 
iing  in  review  all  the  poffible  matters  which 
chemifts  have  hitherto  indicated  in  the  urine, . 
of  afterwards  reducing  the  number  of  thefe 
matters  to  fuch  as  are  conftant,  and  may  be 
confideied  as  its  true  principles,  fince  they 
are  always  met  M^ithin  it  in  their  natural  iiate; 

of 
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of  confidering,  in  the  third  place,  fuch  of  thefe 
principles  as  are  but  feldoni  found  in  it,  and  arc 
accidental  to  it;  of  paffing  from  thence  to  the 
examination  of  thofe  that  are  only  hypotjieti- 
cal,  and  have-  been  admitted  in  it  without 
having  been  proved  s  and  laftly^  of  examin-- 
ing  the  modified  ilateand  nature  of  the  conflant 
principles  in  the  urine  fpontaneoufly  altered. 

48.  I  find,    according  to    all    the  anal}^ 
hitherto  coUe^cd,  that  cheroifts  liave  admits 
ted  iu  the  urine,  eitlier  in  the  natural  ft  ate, 
or  in  apy  (late  of  alteration,  whether  they  havo 
veil  proved  their  exiflence,    or  have  adopted 
them  lightly,   or  even   announced  them  hy* 
poth^tically,  thirty  matters  ditlbrent  from  each 
other^  be;Gd^  the  water  which  forms  their  ve- 
hicle, viz.   1,  muriate  of  foda;  S,  murijate  of 
pot-aih;  3^  muriate  of  ammonia ;  4,  fulphateof 
ibda;  5,   fulphate  of  )imc;    6,  phofphate    of 
foda;  7|  phofphate  of  ammonia;  8,   phofphate 
of  lime;  9,  phofphate  of  magnefia ;.    10,  triple 
phofphate  of  foda  and  of  ammonia;  11,  triple 
phofphate  of  magnefia  and  of  of  ammonia;  12, 
free phofphoric acid;  13,  uric  acid;     14,  ben- 
zoic acid;  Ij,  acetous  acid;    l6,   a  particular 
aciddifferent^om  all  that  are  known;  17,  urate 
of  ammonia;  18,  bepzoate  of  ammonia;    Ip, 
acetite    erf  ammonia;  20,    carbonate    of   am- 
monia; 21,  oxalate  of  lime;    22,  a   colouring 
matter ;  2S,  an  odorous  principle;  24,  albumen ; 
?5,  gelatin;    26,   an  extraft;     27,   faccharine 
matter;    28,  an  attenuated  oil ;  29,  filex;  30, 

laftly 
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laftly,  abody  peculiar  to  this  excremeiital  Iiqaid^ 
which  is  the  moft  abundant  of  all  its  princfplesJ 
Each  of  thefe  matters  niuft  be  confidered  fingljr? 
hi  order  to  arrive  at  an  exaft  notiou 
of  the  nature  of  the  urine,  by  examining 
tV'hether  it  aftually  exifts  in  it;  how  it  has  been* 
difcovcred  ;  in  what  ftate  it  ismet  Avith ;  thrf 
funftion  which  it  pcrform« ;  or  the  reafon  vrhyi 
it  has  been  admitted  .without  pofttive  pfobf^ 
&c. 

•  49.  The  muriate  of  foda  was  the  firft  falrne 
matter  known  tocxift  in  the  urine:  it  waslbbg' 
believed  that  rt  formed  its-  principal  part,-  and 
gave  moft  marked  rtmraftcr.     Stahl  even  irent 
fo  far  as  to  fay,  that  the  produHion  of  the  phof^ 
phorous  that  is  obtained  from  it   was    owiDg 
to  this  fait      It  aftually  exifts  fn  it;  'it   is  ex-* 
trafted  either  by  evaporating  the  urine  by  fire; 
whereby    it    is    fometimes    collefted    at    the 
furface  in  fmall  crj-ftals,   or  at  the  bottom   of 
this    liquid    by    fpontaneons    evaporation,    or 
amoni^it  the  mixed  cryftalis  of  fufible  fait,,  or  of 
plioiphates,  obtained  by  the  refrigeration  of  the. 
urine  evaporated  to  the  confiftcncc  of  a  iyrup. 
To  it,  is  in  part  to  be  afcril)ed  the  precipitation 
of  the  urine  by  the  nitrates  of  white  metals. 
Chcmifts  mav  have  hitherto  deceived  themfelves- 
refpe6ling  its  nature   and  its  proportin,  fince- 
when  it  is  (xtra/*tcd  by  a  flow  evaporation,    il 
afliimcs  the  form  of   ortahedrons,    inftead  oP 
that    of  cubes,     which    it  .iffcOs    M'hcn  it  is 

pure.  

iO.  The 
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50.  The  muriate  of  pot-afli,  which  has  been 
.announced  .  by    Rouelle, .  is  pretty,  frequently 
(contained  in  the  urine,  but  it  does  not  exift  in 
it  lb  coaftautly.asi  the  preceding;    however  it 
does  not  feem  to  be  in  fome  meafure  fo  necef- 
.iary  in  iU  conftitution  as  the  preceding.       In 
the  confufed  cryftajllizations  of  the  falts  of  the 
uruie,  "we  do  not  diftinguilh  it  from  the  other 
.fiiline  matters  in  themais  of  which  it  is  con- 
founded ;  it  is  efpiecially  confounded  with  the 
muriate  of  foda  which  it  accompanies,  and  the 
.efi'e^b  of  which  it  im^itates  in  the   a6iion   of 
re-ag'ents.     There  is  reafon  to  believe  that  its 
form  is  modified  by  the  urinary  matter  like  that 
of  tJie  muriate,  of  foda,    though  .we  have  no 
dired  experiments  upon  this  fubjedL     This  fait 
is  obtained  infulated  and  well  diflinguifliabie 
only  by   purifying  with  care,   and  at  feveral 
fucceflive  times,  the  mixed  faline  maffes,  pro- 
duced by  the  cryflallization  and  refrigeration, 
and    deftroyihg    by  calcination    the  brown  or 
black  .animal  fubftance  which  foils  them  and 
ifnpedes. their  feparation^  .  It  is  by  a  flow  and 
patient  labour  upon  the  purification  of  thefe 
mixtures  that  we  fucceed  inefFedling  it.  It  moft 
frequently  feems  to  form    one- of  the    acccf- 
fary  or  accidental  matters,  and  not  one  of  the 
really   couftituent    materials  of  the     urinary 
liquid. 

51.  The  muriate  of  ammonia  has  long  been 
acknowledged  in  the  urine  by  chemifts; 
tiiey  have  even  formerly  attributed  its  fource 

or 
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or  origin  to  this  liquid,  as  alfo  to  the  excre- 
ments of  the  animals.     Rouelle  the  younger, 
however,  was  almoft  tempted  to  deny  its  ex- 
iftence,  or  at  lead  he  doubted  of  it.    This  arofe 
from  two  circumftanccs,  which,  even  whilil  they 
announce  the  accuracy  of  the  experiments  of 
this  able  analyil,  depended  only^upon  his  ig* 
noranccof  the  influence  exerted  upon  this  ialt, 
by  the  urinary  matter  properly  fo  called,  which 
is  the  moft  abundant  of  all*      This  matter  no| 
only  envelopes  and  prevents  the  feparation:  of 
the  muriate  Qf  ammonia  which  is  always  found 
to  accompany  it,  and  cannot  be  detached  from 
it  without  dilficulty,    but  it  alfo  adheres  fo 
ilrongly  to  it,  that  alcohol  dilTolves  the  muriate 
of  ammonia  at  the  fame  time  with  this  matter. 
The  greater  part  of  this  fait  is  therefore  found 
only  by  long  labour,  and  it  can  hardly  be  ob- 
tained feparatc  till  after  the  dccompofition  of  the 
lail  urinary  matter;  thus  it  is  difengaged  and 
fublimed  onl}'  at    the  end  of  the  diftillation 
of  the  extra6l  of  urine.      A  fecond  circum- 
ftance  which  may  have  impofed  upon  Rouelle 
is  that  the   muriate    of  ammonia  cannot  be 
obtained  from  the  urine,   as  long  as  it  con* 
tains  the  matter  of  which  I  here  fpeak,   except 
in  the  form  of  cubical  cryftals  which  muft  have 
been  taken  for  muriate  of  foda. 

52.  The  fulphate  of  foda  has  been  announced 
in  the  human  urine  by  Rouelle  the  younger. 
He  eveu  attached  a  certain  value  to  this  dif- 
covery,  for  in  a  particular  inquiry  refpe6ting  this 

liquid, 
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iiquid,  publiflied  in  1773,  he  took  care  to  men- 
tion that  he  had  already  extracted  this  fait,  and 
had     exhibited   it    publicly,    in  1770,  in    his 
courle  of  Lc6hires  at  the  Mufeum  of  Natural 
Hiftory.        It  muft   be  remarked  that  other 
chemifb  have  fpoken  of   it  before  him,  but 
have  given  no  procefs  for  extrafting  it.      Not 
having '  found  this  fait  in  a  fufficiently   clear 
manner  in  the  urine,    I  have  reafon  to  think 
that  Rouelle  may  have  been   deceived,   either 
by  the  phofphate  of  foda,  or,  which  is  ftill  more 
probably,  by  the  ammoniaco-magnefian  phof- 
phate, the  form  and  appearance  of  which  fuf- 
ficiently refemble  thofe  of  tlie  fulphate  of  foda, 
for  its  prefemre,  very  uhexpefted  at  the  already 
diftant  period  of  this   inquiry,  to  have,  been 
likely  to  efcape  him. 

53.  Several  chemifts,  as  well  as  the  laft-men- 
lionecl,  have  alfo  announced  the  fulphate  of  lime 
in  the  urine.     They  have  manifeftly  been  led 
into  an  error  by  the  calcareous  phofphate,  the 
prefence  of  which  in  the  animal  matter  was  un- 
known in  France  till  in  the  year  1775,  efpecially 
in  the  urine.  Tliis  is  the  more  probable,  as  it  was 
only  after  the  white)  earthy,    infipid,  infoluble 
depofition,   which   is   formed    in    the   courfe 
of  tlie  evaporation  of   the    urine,    and    Mas 
fcparated  from  it,    either  by  dccantation,   or 
by  filtration  in  order  to  obtain   the  falts  pure, 
that   thefe    chemifts  admitted     its     prefence. 
Now  it  is  at  prefent  known  that  thcfe  characters 
are  found  in  the  phofphate   of  linje,  nrul  tiirit 

this 
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this  is  the  fait  which  feparates  from  the  urind 
at   the  firft  formation  of  the  ammonia, 

54.  The  phofphate  of  foda  is  one  of  the  moft 
important  and  beft  known  falts  of  the  urine j 
being  confounded  for  a  confidera,hle  tirpe  with 
the  phofphate  of  ammonia  under  the  name  of 
microcofmic  or  ftifible  falt^  it  was  fufpeSed 
by  Pott  and  Magfaff ;  Mas  well  fcparated  front 
the  above  mentioned  fait  by  Haupt,  Schloffer. 
Rouelle,  &c.  well  anallyfed  by  the  latter^  and 
by  Wdlrumb  and  Klaproth.  It  is  very  remark-i 
able  at  firft  by  its  property  of  not  affortling  pbof^ 
phorous,  and  of  remaining  in  the  refidaum  d£ 
the  diftillation  by  which  this  combulUble  body^ 
is  obtained;  it  was  afterwards  recognized  as? 
a^ing  in  the  urine  upon  the  metallic  folutionS' 
which  were  poured  into  it,  conftituting  a  great 

•part  of  the  precipitate  whidi  thcfe  folutions 
form  in  it,  and  becoming,  in  this  torn),  fuf^' 
ceptible  of  affording  phofphorus  M'ith  charcoal. 

55.  The  phofphate  ol*  ammonia  is  one  of  the 
beft  known  and  beft  proved  fults  of  the  urine; 
it  is  that  which  beyond  all  the  others  has  beca 
the  moft  examined,  and  has  fervcd  with  the  mod 
advantage  to  charatlerize  this  liquid,  fince  it  is 
from  it  that  the  phofphorus  of  urine  was  ex* 
tractcd.  It  is  rarely  obtained  alone,  though 
it  tends  to.  cryftallize  firft  after  the  infpilVa- 
tion,  and  by  the  refrigeration  of  the  urine. 
It  is  always  mixed  with  a  certain  quantity  of 
phofphate  of  fuda,    and  appears  even  to  form 

with 


vith  it  a  Jcind  of  triple  fait,  which  conftitutes 
the  bafe  oif  the  native,  fufible,  or  niircrocofmic 
fait.  It  is  veiy  diftinguilhable,  when  pure  ami 
infulated,  by  its  property,  of  aftbrding  ammonia 
by-the  aSion  of  fire,  and  of  leaving  pholphorous 
acid  which  may  be  obtained  in  the  form  of  a 
tranfparent  acid,  foluble  and  deliquefcent 
glafe- 

56.  The  phofphate  of  lime  was  difcovered 
in  urine  by  Scheele,  in  1775;  it  had  formerly 
been  taken  for  a  gypfeous  matter ;  it  was 
afterwards  fpoken  of  as  real  fulphate  of  lime.. 
Some  good  medical  obfervers  having  feen  it  pre- 
cipitated very  abundantly  from  the  urine  in  the 
aftedions  of  the  bones,  fufpeded  it  to  be  formed 
by  the  oflcous  matter;  but  being  ignorant  of, 
the  nature  of  this  matter,  they  equally  miftook 
that  of  the  phofphalc  of  lime  in  the  urine, 
Scbeele  had  moreover  found  that  it  wasdiffglved 
in  it  by  means  of  an  cxcefs  of  phofphoric 
acid:  and  Citjzen  Vauquelin  and  myfelf,  in 
ourparticular  inquires,  have  added  tothisdif- 
covery,  that  this  earthy  fait  was  precipitated 
fpontaneoufly  from  tlie  urine,  whcu  this  liquid 
preiented,  in  the  firft  moments  of  its  altera- 
tion, aprodu6lion  of  ammonia,  which  fc^izing 
upon  the  cxcefs  of  acid,  rendered  the  phof- 
phate  of  lime  iufolublc.  The  fame  cf}*t^  i§ 
produced  by  the  adion  of  fire,  and  it  is  on  this 
account  that  urine  becomes  io  turbid  during 
its  evaporation.     It  is   in  part  the  caufe  ot^ 

the 
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the  precipitation  of  the  urine  produced  by  lifflC 
water,  ammonia,  the  oxalic  acid>  &C. 

57.  The  phofphate  of  magnefia  had  not  bccil 
indicated  in  the  urine  previous  to  our  inquiry; 
we  were  led  to  feck  it  by  the  difco  very  of  "this  fatt 
in  fome  kinds  of  urinary  calculi.  Indeed  wc 
have  found  it  infulated  and  pure  only  in  very  „' 
frefli  urine;  it  is  in  part  the  caufe  of  theprc-vj 
cipitatcs  foraiied  in  this  liquor  by  lime-water,  ^ 
ammonia,  the  cauftic  fixed  alkalies,  barites^^ 
ftrontian.  It  Is  cpnftantly  found  mixed  with' 
calcareous  falts  in  the  precipitates,  and  when 
we  fuffcr  them  to  macerate  for  (bme  time  it 
Tlilutc  fulphuric  acid,  the  liquid  portion  being  i 
decanted  and  evaporated  fpontaneoufly,  affords/ 
very  pronounced  cryftals  of  fulphatc  of  magnefia. 
It  has  not  hitherto  been  polVhhle  to  obtain  it  fepa* 
rate  from  tlic  other  falts  of  the  urine,  either 
becaufe  it  mixes  with  feveral  of  them  during  - 
their  cry  ftallizalion,  or  becaufe  the  a6tionof  the  j 
fire  forms  ammonia,  which  unites  with  it  and  r 
fonns  a  triple  fait.  It  is  precipitated  with] 
moft  ot'  the  preceding;,  excepting  the  muriate  of  \ 
ammonia,  when  well  rc6lified  alcohol  is  poured  * 
into  the  frefli  urine.  ^ 

58.  As  to  the  triple  phofphate  of  foda   and  * 
of  ammonia,   announced   as  the  tenth  of  the 
]>rinciplrs  hitherto  dilcovered  or  admitted  in 
the  urine,  1  have  already  faid  (No.  5,5)- that  this 
fait  commonly  cxiils  in  the  aggregate  or  the  ' 
mats  of  cryfiaLs  N\hieh  are  obtained  by  the  re-  ! 
uigenitiou  and  rcpole  of  the  infpiflated  urine 

under 
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fer  the  names  oi  fufiblefalt^  native  fait  of 
ne,  micrbcofmic  fait.  The  attentive  examina- 
1  which   I  made  in    1790    of   this   entire 

• 

proved  to  me  that  by  re-diffolving  and 
ingit  to  cryftallize  feveral  times  in  fuc- 
on,  in  order  to  purify  it,  cryftals  of  this 
cialt  were  obtained,  compofed  of  different 
Drtions  of  the  two  primitive  falts  ;  fo  that 
irft  contained  much  more  phofphate  of  am- 
a,  and  the  laft  much  more  phofphate 
Kla  ;  infomuch  that  at  the  aid  of  this 
ication,  the  phofphate  of  foda  cryftallized 
,  as  had  been  obferved  by  Haupt,  Rou- 
;nd  evenMargraff  and  Pott  before  them. 
!  are  therefore  feveral  varieties  of  this  triple 
which  cannot  be  afcertained  and  deter- 
i  except  by  an  exaft  analyfis.  Tliere  is  a 
er  quantity  in  putrefied  than  in  frefli 
,  on  account  of  the  formation  of  am- 
a,  u-hich  faturates  that  portion  of  phof- 
c  acid  which  holds  the  phofphate  of  lime 
lutiou. 

.  The  triple  phofphate  of  magnefia  and  of 
onia  does  not  exift  in  freih  urine,  the 
}hate  of  ammonia  it  contains,  Avhich  ap-i 
i  to  be  combined  with  the  phofphate 
bda:  whence  it  fecms  to  follow,  that 
mmoniacal  phofphate  has  more  attraftiou 
hat  of  foda  than  for  tiiat  of  magnefia. 
ever  as  a  great  number  of  urinary  calculi 
Kind  to  contain  this  ammoniaco-magnefian 
ihate,  we  have  been  induced  to  enquire 
>!..  X.  O  how 
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liow  this  could  be  formed  in  the  urine,  and  wi 

have  difcovered  that  it  is  produced    when  die 

ammonia  is  itfelf  formed  in  fufficient  abim- 

dance  to  faturate  all  the  free  phofphoric  acid  tA 

•  this  h'quid,  and   the  excefs  of  phofphate  d 

ammonia    thus    decompofed   feizes    upon  Aq 

fulphate  of  magnefia.     Inthiscafe,  the  amoNH 

niaco-magnefian  phofphate  becoming,  ^^^^^ 

the  triple  falts  of   the  fame  nature,  lefs  foluU^ 

than  each  of  its  two  component  falts  were  ftpM 

rately,  fcparates  from  the  urinary  liquid 

tends  to  cryftallize,'*  as  is  frequently  feen  in 

fpathofe  white  layers  of   fome  calculi.  Such 

the  origin  of   the  elongated  prifmatic  w 

cryftals,  which  are  feen  to  depofit  themfelvd| 

in  urine  that  has  been  kept  for  fome  days,  bclfl| 

upon  the  fides  of  the  veflels  whicli  contain  Hi 

and   under  the   crud    which  then  covers  tUl 

liquid.  i' 

■  QO.  The  free  phofphoric  acid  of   urine  WW 

really    difcovered    by  Scheele,    when  he  Ob* 

ferved  tliat  the  phofphate  of  lime  was  diflblVW 

only  by  means  of  this  acid.     Citizen  Berthol^ 

let  paid  much  more  attention  to  the  prefeocn 

of   this    acid  than    Scheele    had  done,    wMC 

had  indicated  it,  if  I  may  ufe  the    expreffioiE 

only     tranficntly.       Several     phyficians    bik 

long   before   perceived  the  natural  acidity  cS 

the  urine.  Col.  de  Villars  had  efpccially  announi<t 

eed  it  in  his  courfe  of  furgciy  ;  and  neverthclcfc 

it    was  a  generally  received  opinion  that  tte 

urine  was  of   an  alkaline  nature.     The  embirv 

raflineiit 
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laftinent  in  which  the  chemifts  found  themfelves 
in  this  refpeft,  proves  that  they  did  not  diftiii- 
ifli  the  tendency  to  alkalefcence  hy  whicli 
^this  liquid  is  charafterized,  from  its  truly  and 
•confiantly  acidulous  nature  at  the  moment 
jrhen  it  is  evacuated  out  of  the  human  body, 
is  to  the  phofphoric  acid,  as  the  ftrongeft  and 
powerful  of  thofe  that  arc  found  diflblvecl 
Lthe  urine,  that  this  acidity  is  to  be  afcribed  ; 
it  we  muft  not  fuppofe  it  to  be  pure  and 
fulatedy  fince  it  is  engaged  in  a  real  combina- 
la  with  the  phofphate  of  lime  which  it  renders 
►luble.  It  muft  be  conceived,  on  the  con- 
ry,  that  were  this  acid  pure  and  without 
leous  phofphate,  the  urine  would  be  much 
ire  acid.  We  have  already  feen  that  this 
rtion  of  acidity  isdeftroyed  by  the  firft  for- 
tion  of  ammonia,  and  that  it  is  then  that 
flie  phofphate  of  lime,  ceafing  tobefolubleafter 
fliis  faturation,  is  depofited,  and  renders  the 
IDC  turbid  in  proportion  as  it  abandons  it; 
urine,  therefore,  is  an  evacuant  of  phofpho- 
acid  in  excefs. 

61.  The  uric  acid  is  one  of  the  moft  fmgular 
ufeful  difcoveries  of  Scheele,  After  havinir 
ind  it  in  the  calculus,  or  ftone  of  the 
Ldder,  he  difcovered  it  in  all  kinds  of  human 
ine;  he  obferved  it  to  be  precipitated  by  the 
jcooltng  of  this  liquid,  and  to^'form  what  is 
^^kaown  by  the  nan)e  of  fand  ;  it  is  this  which 
^kroduces  thofe  cryftals  of  a  reddifli  or  light 
mby    colour,  which  depofit  themfelves  upon 

O  £  the 


19$  ANALYSIS  OF  URINE* 

the  fides  of  the  veffels  in  which  the  urine  is  nt 

ceived.     It  is  to  it  that  Scheele  attributes  tb 

grey  or   peach-hloflbm  coloured  precipitatlou 

of  the  critical  urine  at  the  termination  of  dlP- 

eafes.  It  undoubtedly  contributes  to  the  acidity 

of  this  liquid,  though  its  own  be  but  extremdj^ 

weak.     Being  one  of  the  lead  foluble  principle* 

of  this  kind  of  animal  lixivium,    it  is  fepan-* 

ted  firft  from  its  natural  folvent,  in  which  it  ifl 

more  foluble  when  hot  than  when  cold,  and 

Avhich  it  abandons  by  thcmercdiminution  ofiM 

temperature.  As  a  particular  animal  produfti(n|j 

M'e  fhall  fee,  in  the  following  article,  that  j^ 

poffeffes  very  diftindive  charafters,  and  fomil 

one  of  the    moft    frequent   materials  of  tl|| 

urinary  concretions.  ij 

62.  Scheele  is  likewife  the  author  of  the  dif 

covery  of  the  benzoic  acid  in  urine  ;  for  Rou^ 

the  younger  who  had  fouud  in  it  that  of  the 

and  of  the  camel,  had  not  fufficiently  diftinguil 

cd  it  to  afcertain  itsnatu.e,asthe  Swediih  chemij 

does.     We  have  met  with  it  in  all  urines, 

Scheele  had  efpecially  admitted  in  that  of  ii 

fants.     It  fometimes  fublimed  from  the  extj 

of  this  liquid  when  acled  upon  by  a  ftrong  fir^j 

it  may  alfo  be  precipitated  from  it  after  its 

poration  and  concentration.    There  is  reafon 

beTieve  that  it  proceeds  from  the  aliments, 

pecially  in  the  mammalia  where  it  exifts  m(4 

abundantly.     Its  prefence  in  the  urine  of  id 

fants,  who  fubfift  only  upon  the  milk  of  thd 

nurfes,  however  renders  this  opinion  leis  dl 

4  miflibi 
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Gbl^  and  afFords  ground  to  fiippofe  that 
i  formed  in  the  bodies  of  the  animals.  It  is 
ittle  abundant  and  fo  much  diluted  in  the 
e  of  adults,  that  it  is  not  eafy  to  reckon  it 
ngftthc  caufes  of  its  acidity  ;  it  is  fcaicely 
;  than  an  acceffary  matter,  indifferent 
le  quality  of  this  liquid,  and  yet  found 
antly  enough  to  prove  that  its  excretion 
his  emundory  enters  into'  the  plan  of 
re. 

The  acetous  acid  does  not  naturally  exift  in 

urine.     Though  difcovered,   nearly  fifty 

ago,  by  Pott  amongft  the  diftilled  products 

is  liquid.     Chemifts  have  not  fpoken  of  it 

Citizen  Vauquelin  and   myfclf,  in  our 

feries  of  experiments  upon  the  urine,  have 

ained  that  it  is  conftantly  formed  by  the 

ntation   which  takes  place  in   it;     that 

nilituent  materials  conftantly  exift  in  it ; 

it  is  the  produ6l  of  its    firft   alteration ; 

lat  it  accompanies  the  produ6lion  of  am- 

We  muft  not   conclude  from  hence, 

m 

V^xi  Helmont,  that  urine  is  fufceptible  of 
iencing  the  vinous  fermentation,  or  of 
ing  ardent  fpirit ;  which  was  denied  with 
juftice  by  Boerhaave,  though,  as  we  fliall 
reafter,  there  are  fome  cafes  in  which  this 
ty  may  be  found  in  it.  It  is  now  fuffi- 
f  known  that  the  previous  formation  and 
ce  of  alcohol  are  not  always  immediately 
ary  to  the  produftion  of  the  acetous  acid, 
lat  it  is  formed  in  many  circumftances 

which 
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which  have   nothing  to  do  with  the  alcoho 
fermentation. 

64.  Profeiror  Scherer,  of  Jena,  in  a  letter 
Citizen  Van  Mons,  written  in  the  middle 
the  year  1797,  fpeaks  of  the  experiments 
Dr.  Gacrtner,  of  Calw,  in  Swabia,  upon  tl 
urine,  and  of  an  acid  peculiar  to  this  liquii 
This  phyfician  thought  he  had  found,  after 
rigorous  examination  of  this  evacuation,  th; 
the  acid  of  the  urine,  which  he  had  taken  i 
firft  for  phofphoric  acid,  had  other  properties- i 
which  it  differed  from  it,  as  well  as  from  a 
other  known  acids.  According  to  him,  th 
acid  is  volatile,and  fublimes  by  a  ftrong  heat;  tl 
fulphuric,  nitric,  and  muriatic  acids,  precipita 
H  from  its  faline  combinations,  partly  in  the  for 
of  gas,  partly  in  that  of  a  fixed  acid  which "l 
evaporation  affords  fcales  unalterable  by  tl 
air  and  odorous.  Though  thefe  experiments  ai 
little  extended  and  multiplied,  they  howev< 
lead  me  to  conclude  that  Dr.  Gaertnerhascoi 
founded,  in  his  refearches,  the  benzoic  aci 
withfeveral  of  the  phenomena  produced  by  tli 
particular  urinary  matter,  with  which  I  fha 
foon  occupy  my felf,  and  that  it  is  inlhefetw 
fubftances  that  he  has  imagined  he  had  found 
pew  acid  different  from  all  that  are  known. 
therefore  confider  his  new  acid  as  an  imamnai 
fubftancc,  and  his  experiments  as  in  no  refpe« 
invalidating  the  prefenceof  the  three  acids,  tl 
phofpUof  ic,  the  uric,  and  the  benzoic,  infulatc 
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«r  in  part  free  in  well  conftituted  urine,  when 
frefli  and  recently  voided. 

€5.  The  urate  of  ammonia  had  not  been  in- 
dicated in  the  urine  previous  to  our  laft  refcar- 
chcs.  After  having  difcovered  it  in  fome 
calculi  of  the  human  bladder,  M'e  convinced 
ourfclves  that  it  exifted  in  putrefied  urine.  Wbtn 
ammonia  is  produced  in  it  in  fufficieutabuu- 
da&ce  to  faturate  all  the  phofphoric  acid 
and  precipitated  the  earthy  falts,  tlie  excefs  of 
tius  alkali  fcizes  the  uric  acid^ .  faturates  it  and 
•forms  that  fait  which  depofits  itfclf,  becaufe 
I  fittle  foluble,  above  the  phofphate,  and  has  a 
fight  fawn  colour.  This  fait  is  well  charafter- 
iztd  and  very  diftinguifliable  by  its  folubility 
in  the  leys  of  the  cauilic  fixed  alkalies,  and  by 
the  very  abundant  difengagement  of  ammonia 
which  accompanies  its  folution  in  thofe  re- 
agents. The  urate  of  ammonia  exifts  therefore 
only  in  altered  urine,  and  is  not  natural  in  this 
liquid. 

66.  Tlic  benzoate  of  ammonia  is  in  the  fame 
predicament  with  the  foregoing ;  it  is  not  con- 
tained in  recent  urine  ;  it  is  only  found  in  this 
liquid  after  it  has  undergone  that  fermentation 
which  changes  its  nature :  it  is  formed  only  at 
the  expense  of  the  ammonia,  one  of  the  conftant 
and  moil  abundant  products  of  this  fermentation 
by  which  its  nature  is  changed ;  and  when  its 
quantity  is  fufficiently  confidcrable  to  faturate 
at  once  the  phofphoric  acid,  the  uric  acid,  ami 
the  benzoic  acid  of  the  urine.     Thus,  in  the 

advanced 
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advanced  putrefaftion  of  this  liquid,  the  htfk 
zoic  acid  is  no  more  free  in  it,  but  entirely  fata 
rated  with  ammonia,  and  at  this  period  it  woulc 
be  in  vain  to  feek  it  in  its  pure  ftate.  In  orde 
to  obtain  it  in  this  ftate,  it  would  then  be  rcqui- 
fite  to  feparate  it  from  this  alkali.  It  is  in  tbii 
manner  that  ftrongly  evaporated  urine,  in  which 
the  heat  has  promoted,  at  the  fame  time  wit)| 
the  putrefa6lion,  the  formation  of  the  amnionfflt 
gives,  by  the  addition  of  the  muriatic  acid  ft 
precipitate,  always  fcnfiblc  and  fometimes  very 
abundant,  of  benzoic  acid  in  fmall  fcalei* 
The  nitric  acid  muft  not  be  employed  for  thil 
purpofe ;  for  this  would  caufe  to  be  precipitin 
ted  with  the  benzoic  acid,  another  cryftallioc 
matter  infinitely  more  abundant,  M^hich  would 
entirely  difguife  it.  It  is  this  undoubtedly 
which  deceived  Dr.  Gaertncr,  when  he  thought 
he  had  feparatcd  a  particular  acid  from  the 
urine :  he  may  indeed  have  obtained  a  body 
different  from  all  others  ;  but  this  was  not  an 
acid,  as  I  fliall  foon  fliow  more  in  detail. 

67.  The  acetite  of  ammonia  exifts,  aceor- 
ding  to  our  experiments,  in  fermented  urinC 
As  this  particular  fermentation  confiils  in  th< 
fimultaneous  formation  of  ammonia  and  0I 
acetous  acid,  and  as  the  firll  of  thefe  produc 
tions  is  infinitely  more  abundant  than  the  fe 
cond,  it  is  evident  that  the  acetous  acid  canno 
cxift  free  and  infulated  in  the  urine,  but  com 
bined  with  ammonia.  It  is  undoubtedly  O] 
account  of  this  faturation,  which  takes  plac 
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as  fpeedily  as  the  formation  of  the  urinary 
aeetous  acid,  that  this  acid  has  fo  long  efcaped 
the  chemifts,  who,  in  faft,  were  ahuoft  en- 
tirely ignorant  of  it  before  us.  It  is  on  this 
account  that  when  altered'  urine  is  diftilled, 
later  is  obtained  from  it  which  contains  animo- 
liacal  acetite,  or  Spiritiis  Minder ei^i.  It  is 
Jfoon  the  fame  account  that  when  we  wifli  to 
Atain  pure  acetous  acid  from  the  fermented 
irine,  it  is  neceflaiy  todiftilit  with  the  addition 
rf  fulphuric  or  muriatic  acid.  It  is  unneceflary 
to  remark  that  this  faline  combination,  fo  far 
from  being  one  of  the  conflituent  elements  of 
the  urine,  is,  on  the  contrary,  that  product 
which  indicates  the  mod  profound  alteration  of 
that  liquid. 

68.  The  carbonate  of  ammonia  has  long  been 
known  as  one  of  the  matters  that  are  extraded, 
ttcmoft  eafily  and  the  mod  abundantly  from 
tirine*  'Haller  was  even  aftoniflied   that   this 
liquid  M'as  not  preferred  to  many  other  animal 
fabftances   for  the  preparation    of  this    fait, 
which  has  been  known  for  nearly  two  centuries 
hjf  Uie  name  of  volatile  fait  of  urine.     It  is  not 
however  one  of  the  true  materials  of  this  liquid ; 
itexifts  in  it  only  when  the  urine  has  undergone 
a^reat  and  effeAual  alteration  ;    when,  in  the 
kftperiodsof  its  decompofition,  the  very  abun- 
dant ammonia  has  faturated  the   phofphoric, 
^c,  beneoic,  and  acetous  acids  ;  when  the  latter 
wid,  being  formed  as  abundantly  as  poflible, 
teves  the  parbon  and  the  oxigen  fufficiently 

infulated 
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infulated  from  the  ,  other  conftituent  clemcrt ts 
of  the  urine,  and    fufficiently   approached  to 
each  other  to  unite  by   their  binary  attraSion, 
whilft  the  ammonia,  always   continuing  to  be 
produced,  faturates  and  fixes  this  acid,  becomes 
fixed  itfelf,  as  fall  as  it    is  produced.     Thus 
the  carbonate  of  ammonia  is  the  laft  term,  and 
as  it  were  the  laft  teftimony  of  the   decompo- 
fition  of  the  urinary  animal  compounds.    At 
the  end    of   the  putrefa6^ion    of    the    urine: 
itisfo  abundant  in  it  that  it  ftrongly  turns  thd; 
fyrup  of  violets  green ;  that  it  produces  a  briftj 
efFervefcence  with  the  acids  ;  and  that  by  tbci 
mikleft  fire,  even  on  the  water-bath,  it  affonb^ 
by   a   well  condufted   diftillation,  both  water! 
charged  with  carbonate  of  ammonia,   and  ca^=' 
bbnate  of  ammonia  in  fublimed  cryftals  :  accor-^ 
dingly  it  is  employed  with   advantage  in  feveflJ^ 
works  for  procuring  this  fait 

69.  Though  Citizen     Vauquelin  and  niyfdf| 
firft   found  and    indicated     the     prefence  of^ 
the  oxalate   of  lime   in   the  kinds  of  urinaij] 
calculi  knOM^n  by  the  name  of   mural    or  mi 
riform  ;  we  have  not  yet  been   able  to  find  tl 
faltjcither  infoluble  or  foluble  only  by  the  aid* 
of  feme  acids  in  theliuman  urine.     It  does  nofe^ 
appear  to  form  one  of  its  conftitucnt  materidi^' 
in  its  natural  ftate  ;  but  to  be  contained  in.it 
only  in  fomc  particular  morbid  circumftancrt* -i 
In  l'a<!^,  it  is  cafily    conceived  that  if,  by  any 
caiife,  oxalic  acid  is  formed,  either  immediatdjT 
in  the  urine,  or  in  other  fituations,  and  if,  in  th 

latter 
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atter  cafe,  it  be  tranfported  into  the  kidneys  ; 
his  acid  nuift  immediately  decompofe  the  phof- 
hate  of  lime,  which  naturally  exifts  in  it, 
id  form  a  calcareous  oxalate,  which  is  hardly 
Jublc  in  the  excefs  of  phofphoric  acid.  Ac- 
mlingly  it  is  not  allowable  to  conceive  the 
efence  of  the  oxalate  of  lime  unlefs  we  at 
c  fame  time,  fuppofe  the  abfence  of  the 
K)fphate  of  the  fame  bafe,  or  at  lead  wc 
nnot  admit  thefirft  unlefs  in  fo  fmall  quantitj^, 
ppofing  it  to  be  found  along  with  the  fecond, 
at  it  can  then  be  fcarccly  appreciable.  One 
my  pupils,  however,  affures  me,  that  he  has 
:ely  found  this  fait  abundantly  precipitated 
the  urine  of  an  infant  afflicled  with  an  hcl- 
inlicdifeafe,  under  which  he  periflied.  I 
all  fpeak  of  it  again  in  one  of  the  fubfequent 
iinbers. 

70.  Some  chemifts  haveadmitted  a  particular 
ilouring  matter  in  the  urine,  induced  by  the 
irays particular,  and  fometimcs  very  remarkable 
duration  of  this  liquor.  No  one,  howevei;  has 
^uratcly  proved  its  exiftence.  It  has  been  pre- 
nded,  in  feveral  medical  theories,  that  this 
)louring  part  was  bile^  and  Boerhaave  had 
iccefsfully  combatted  this  opinion  at  the 
}iDmencement  of  the  prefent  centuiy.  Rouelle 
je  younger,  firft  placed  this  matter  in  its  true 
ghl,  by  ihowing  that  the  colour  of  the  urine 
ras  owing  to  an  extratlive  fubfiance,  ref- 
teding  the  nature  of  which  it  was  ditlicult  for 
urn  thcii  to  conceive  an  exact  nation,  but  with 

fomc 
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fome  of  the  moft  Angular  properties  of  whii 
he  was  evidently  acquainted.  We  fliall  I 
hereafter  that,  without  admitting  a  particul 
colouring  principle  in  the  urine,  it  is  to  ti 
matter  which  efpecially  charafterizes  this  liqui 
which  forms  its  n^oft  abundant  conftituent  par 
and  which  gives  it  the  moft  of  its  diftinftii 
properties,  that  its  colour  is  to  be  afcribed 
and  this  matter  is,  as  we  fhall  fee,  one  of  tho( 
which  Rouelle  called  extradive.  Itspropoi 
tion  which  is  very  variable  with  refpefl;  to  tha 
of  the  water  which  holds  it  in  folution 
cftablifhes  the  principal  differences  which  exii 
in  the  different  urines,  fince,  according  to  th 
ingenious  remark  of  Bellini,  we  may,  witl 
highly  coloured  and  concentrated  urine,  aw 
water  added  in  different  proportions,  imitate  al 
the  varieties  of  colour  which  this  liquid  is  capa 
blcof  prefentiHg,  according  to  a  multitude  o 
circumftances. 

71.  The  fame  is  to  be  faid  concerning  th 
odorous  principle  of  the  urine.  Howeve 
peculiar  to  this  humour,  however  diftinfl;  aw 
charaflerizcd  itmay  beas  an  individual  odoui 
belonging  to  no  other  known  niatter,  refem 
bling  a  kind  of  aromatic  and  even  ftrongi 
aromatic  exhalation,  it  is  unneccffary  in  ovdi 
to  explain  it,  to  admit  a  particular  odorous  prii 
ciple  in  the  urine.  Its  fource  is  found  in  tt 
fubftance  which  gives  it  its  colour,  and  whic 
truly  conftitutes  the  urine  by  all  its  propertie 
This  odour  is  fo  fugitive,  fo  little  durable,  th- 
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it  canfcarely  be  fcized  except  at  the  very  moment 
when  the  very  pure,  and  very  healthy  urine  is 
voided  from  the  bladder;  it  is  very  perceptible 
in  hot  urine,  but  is  weakened  and  difappeats  al- 
iDoft  entirely  in  this  liquid  when  it  has  cooled ; 
and  it  becomes  quickly  altered  from  the  firft 
period  of  the  decompofition  which  fo  foon  takes 
pbce  in  the  urine,  and  it  is  fufceptible  of  a  great 
variety  of  modifications  from  many  accidental 
circumfiances.  It  becomes  fetid  by  the  ufe 
ofafparagus  or  caotharides  ;  it  is  rendered  acrid 
hy  the  marine  aliments,  fifh,  the  teftacca;  plea- 
fint  and  analogous  to  that  of  violets  by  tur- 
pentine, the  refius,  the  balfams,  and  feveral 
gam-re(ins.  It  umtes  with  that  of  garlic,  of 
the  vegetable  acids,   of  camphor,    of  fulphur, 

72.  No  chemifthas  yet  afcertainedwith  preci- 
6)n  the  prefence  of  the  albuminous  matter  in 
the  urine.     It  is  to  Citizen  Seguin  that  we  owe 
the  firft  notion  of  it,   in  his  refearches  upon 
tanning;  he  firft  remarked  that  a  folution  of 
tan  poured  into  the  urine,  produced  in  it  a  very 
varied  precipitate,  according   to  ,the  diflferent 
fates  of  the  fubjeft ;  he  has  even  fufpefted  that 
tins  teft  by  tannin,  might    be  of   utility  in 
ttiedicine,  for  announcing  the  proportion    of 
Mritious  fubftance  that  paffed  oflT  by  this  ex- 
cretion.    But  he  has  not  explained  himfelf  ac- 
curately, refpeding  the  nature  of  this  fubftance, 
and  it  is  by  our  fucceflive  experiments  that  if 
'^t  pofitively  afcertained,  at  leaft,  we  have  be- 
gun 
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gun  to  prove  that  the  albuminous  matt 
may  fometimes  be  evacuated  by  the  urine  ai 
form  part  of  this  liquid.  We  have  not,  howev< 
obtained  it  feparate,  we  have  not  been  al 
to  infulate  it  fufficiently  and  obtain  a  futiicie] 
quantity  of  it,  to  determine  its  nature  \rh 
certainty :  it  does  not  appear,  fuppofing  it  I 
exift  in  It  in  fome  preter-natural  cafes,  tliat 
conftantly  fofms  part  of  the  urinary  liqiu 
or  that  it  can  be  reckoned  amongft  the  nuir 
.  ber  of  Its  true  principles. 

73.  It  is  rather  to  the  gelatinous  fubftana 
to  a  true  gelatin,  that  the  obfervation  c 
Citizen  Seguin  of  which  I  have  juft  fpokc 
applies ;  for  it  is  known  tbct  his  experimeitl 
upon  the  precipitation  oC  the  animal  matterb 
tannin,  and  upon  this  unalterable  and  imputrd 
ciblc  tanned  combination,  are  efpecially  re 
lative  to  tlie  gelatinous  fubftance,  as  he  ha 
particularly  infifted  upon  this  very  mark  pre 
perly  in  the  folution  of  glue.  In  announciD 
therefore  the  effeft  of  tannin  upon  urine,  an 
the  indication  of  its  ftate  by  this  effeft,  it  wi 
accord  better  with  tlie  confequence  of  his  dii 
co\^ries  to  attribute  its  caufe  to  a  gelatinoi 
matter.  Befides,  the  exiftence  of  the  gelati 
in  the  urine  correfponds  better  with  the  fri 
quently  vifcid  and  mucous  ftate  which  th 
liquid  prefents  in  a  multitude  of  circumftancc 
as  well  as  with  the  glairy  flakes  or  filament 
which  fo  frequently  fwim  in  it,  or  are  precipits 
ted  from  it,  efpecially  in  certain  affedions  of  tk 

btadde: 
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Madder.  It  is  even  fcarcely  to  be  doubted  that 
this  gelatin  exifts  in  the  urine  here  mentioned  ; 
but  the  queftion  is  to  know  whether  this  mat- 
tfr  be  conftantly  contained  in  it?  whether  it 
form  one  of  its  ordinary  materials  ?  Avhether  it 
exifts  in  the  natural  llate  ?  in  a  word,  whether 
urine  of  the  ordinary  Hmpidity  or  more  limpid 
than  ordinary  contain  amongii  its  principles  the 
gelatinous  fubflance  ?  It  has  sometimes  been 
obfervcd  that  urine,  after  having  been  evapo- 
rated, and  after  having  fumilbed  the  greater 
part  of  its  falts,  aflfumed  a  vifcous  form ;  it  has 
even  been  obferved  to  become  fixed  in  a  mafs ; 
but  this  property  depends  much  more  upon  the 
natter  w*hich  is  peculiar  to  it,  and  of  which  we 
Aall  foon  treat.  It  is  not  therefore  by  this 
property  that  the  exiftence  of  the  gelatin  can 
be  afcertained,  and  we  mud  only  Imve  regard 
to  the  precipitate  formed  by  the  tannin.  Under 
this  relation,  mod  urines  afford  only  a  (light 
precipitation,  and  that  not  fufficiently  fenfible 
to  authorize  us  to  confider  the  prefence  of  the 
gelatine  as  demonllrated,  at  leaft  not  as  con* 
fiant  . 

74*  An  extra£l  peculiar  to  the  urine  was  ad- 
mitted by  RoueUe,the  younger,  who  confidered 
it  ai  the  caufe  of  its.  colour.  He  carefully 
diftinguiihed  it  from  the  faponaceous  matter, 
as  well  from  another  ex  tract  which  he  defignatcd 
by  the  name  of  faponaceous.  He  defcribed  it  as 
*  coloured,  brown  matter,  fufficiently  acrid  and 
%id,  foluble  in    water,    but  not   in   alcohol, 

fufceptiblc 
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iufceptible  of   aflumlng    and    preferving  the 
dry  form,    and  eafily  feparatcd  by  that  meanis  i 
from  the  faponaceous  matter.     Though  I  can- 
not deny  the  exiftence  of  this  extraftive  body, 
in  the  urine,  I  ihall  however  remark,  that  it  is  ^ 
not  obtained  either  fo  eafily  or  fo  abundantly  as  *] 
Rouelle  has  aflerted ;    that  it  is  not  an  extraft  ^ 
to  be  compared  with  that  which  is  fo  called  ia  -j 
the  vegetables.     This  principle,  admitted  by  the  ^ 
French  chemift,  muft  not  be  confounded  with'  ^ 
the  entire    produft   of  the  evaporated  urine,  ^ 
which  is  defignated  by  the   name  of  extraA 
of  urine,    and   is   a  mixture  of  a  great  numv 
ber  of  different   matters,  efpecially  of  falinfr  i 
fubflances,  enveloped  and  every  where  covered  *i 
with  the  matter  peculiar  to  this  liquid.    Rouellcf  ^ 
carefully  diflinguifhed  the  extrad  of  which  I ' 
here  fpeak  from  all  the  other  materials  of  the? 
urine,  and  did  not  underftand  by  this  name  the 
entire  produ6l  of  the  evaporated  urine.    For  the  ■ 
rcfl,  fince  his  experiments  no  chemifl  has  fpoken' 
again  of  this  principle,  which  mufl  be  ranked 
amongft  thefe  which  I  call  hypothetical. 

75.  Sometimes  a  faccharine  matter  has  beeft 
found  in  the  urine,  efpecially  in  a  kind  of 
diabetes  or  urinary  flux,  which  on  that  accouhtf ' 
is  called  the  diabetes  mellitus^  or  the  faccharine  ' 
diabetes.  In  England  efpecially  the  extra^ion  A 
of  a  fort  of  faccharine  bodv  from  the  Urine  of  ^ 
diabetic  patients,  has  been  the  objeS:  of  the  \ 
labours  of  feveral  phyficians.  I  fliall  fpeak  'i 
more  in  detail  concerning  it  in. one  of  thefub-  ^ 

fequent 
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f^raphs;  it  is  evident  that  the  objefi  ia 
efiion  is  not  a  common  or  ordinary  principle 
the  urine,  fince  it  is  not  in  the  natural  (late 
It  this  faccharine  matter  is  found,  which 
only  the  produfl  of  a  morbid  alteration, 
ii  body  muft  therefore  be  ranked  amongil 
J  fortuitous  or  accidental  materials  of  the 
nc;  not  amongil  thofe  which  conftitute  or 
mfierize  it.  This  is  fo  true,  that  when  it 
Bsin  it,  the  liquid  voided  from  the  bladder 
lolonger  what  it  ought  to  be  in  theftate  of 
Jth  ;  it  is  no  longer  real  urine  which  is  dif- 
ttged  ;  it  is  neither  the  fame  fluid  which  is 
coated,  nor  the  fame  excrement  that  is 
Jed,  nor  the  fame  funftion  that  is  performed. 
ii  is  even  the  general  notion  which  we  ought 
linn  of  the  renal  evacuation  fo  changed  or 
Efied  by  difeafes,  as  no  longer  to  poflefs  the 
raQer  which  properly  belongs  to  it,  and  no 
per  to  refemble  urine  properly  fo  called,  in  a 
dy  not  to  be  urine. 

5#  Several  chemifls  have  thought  to  explain 
particular  nature  of  the  urine  by  admitting 
:  an  attenuated  oil,  the  ultimate  products 
ic  efforts  of  life,  and  of  the  motion  of  the 
ms.  Boerhaave  has  infilled  the  moft  upon 
idea,  which  we  find  very  fully  and  copioufly 
doped  in  Hailer's  grand  phyfiological 
L  But  it  is  evident  that  it  was  for  want  of 
irate  fa^ts  and  pofitive  experiments  upon  the 
ire  of  the  urine,  that  the  medical  chemills 
lofed  this  opinion,  and  tha.  this  pre- 
cis  X.  P 
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tended  oil  wasonly  a  hypothetical  principle,  fiich 
as  were  very  eafily  adopted  at  the  period  whea 
this  was  admitted.     Moreover  when  we  enquire 
to  what  matter  contained  in  the  urine,  this  acrid 
oily  principle,  the  ultimate  produfii  of  the  vital. ; 
a€iion,  approaches  the  neareil,    we  find  that  thfit'l 
notion  which  chemifts  had  conceived  of  it,  t$:jl 
the  commencement  of  the  prefcnt  century,  cor-^ 
refponds,  if  not  accurately,  at  leaft  by  fuffici*.  [ 
ently  marked  relations,  with  the  moft  abundaAt> 
urinary  fubftance,  which  truly  conftitutes  tbtt; 
kind  of  excremental  liquid,  and  which  I  vekrvfi^ 
for  a  particular   confideration,  on   account  oTfj 
its  importance,  in  the  paragraph  immediately*)^ 
following.  We  muft  not  therefore  admit  oil  pwH^;; 
perly  fo  called,  or  the  attenuated  oily  principle^,  j 
in  the  urine ;  but  confider  it  only  as  an  impropeCi  ^ 
fynonym,    as  a  bad   and    falfe  denomioattpa; . 
given  to  one  of  the  moft  important  and  moft,^ 
remarkable  principles  of  this  liquid,  i 

77.  No  chemift  has  yet  difcovered  or  indk:at-.^ 
ed  fiiex  in   the  urine ;   but  as  this  earth  hfls 
prefented  itfelf  to  us  in  the  analyfis  of  a  cal- 
culus of  the  bladder,  ^nd  as  it  muft  have  pn>?|| 
ceeded  from  the  urhie  in  which  the  calculus  hi4»! 
ilepofited  itfelf,  we  have  concluded   that  tto«| 
licjuid  might  in  fome  cafes  contain  the  filiceoul?  ji 
earth.      Indeed;  amongft  feveral  liundreds  of   ■ 
calculi  of   the  bladder,  which  of   themfelvcS; 
are    productions  that  fortunately    aie    pretty* 
lare  in  the  urine,  we  found  only  one  in  whicl^x 
this  earth  formed  a  part  of  the  nucleus.    Tbs^  - 

prove* 
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jvoves  that  the  prefence  of  this  earth'  in  the 
hman  arine  is  an  extremely  rare  circuraftance ; 
Kcorclingly,  I  fliall  not  yet  rank  it  amoiigd  the 
interials  of  this  liquid.  It  is  only  by  acci- 
dent, in  confequence  of  morbid  circumflances 
kit  little  frequent,  as  it  appears,  that  filex  forms 
fart  of  this  excrementitious  humour;  How* 
tftty  when  we  refle6l  that  this  earth  is  now 
faind  much  more  frequently  in  waters  and  in 
the  vegetable  matters  than  was  believed  to  be 
[foffible^  it  is  evidently  natural  to  believe  that 

may  exift  in  the  aliments,  and  likewife  that 

may  be  evacuated  with  the  urine.  Poflibly 
ffiiture  refearches,  more  accurate  than  thofe 
tiiat  have  hitherto  been  made  on  this  fubjeft, 
maf  teach  us,  that  this  earth  is  to  be  met  with 
FlH)re  frequently  than  can  yet  be  fufpefted,  in 
^thc  urinary  excretion. 

78.  Laftly,  the  thirtieth  and  laft  principle 
that  lias  been  found  in  the  urine,  is  that  which 
ii  met  with  in  it  in  the  greateft  abundance,  the 
(wefence  of  which  I  have  already  repeatedly 
indicated,  which   has  been  miftaken  by  con- 

mdtng  it  fometimes  with  an  attenuated  oil, 
letimeswith  colouring  matter,  and  fometimes 
with  a  kind  of  faponaceous  cxtraft  :  it  is  this 
fobftance  which  truly  characterizes  the  urine, 
and  is  alone  much  more  confiderable  than  all 
the  other  materials  of  this  liquid  taken  colecl- 
ively,  without  which  its  urine  would  not  be 
vhat  it  is ;  the  more  abundant  quantity  of 
which  gives    to   this  Jiquid    its  very   marked 

P  2  .  urinary 
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unnary  charaf^ers,  and  the  variable  proportion 
of  which  produces  the  moft  ftriking  differences 
in  the  feveral  urines.  As  this  matter  per- 
forms a  very  important  part  not  only  with 
refpe6l  to  the  urine,  but  alfo  with  refpedl  to  the 
M'hole  mafs  of  the  body,  and  as  its'diftindion^ 
its  characters,  and  its  properties,  have  hitherto 
almoft  entirely  efcaped  the  obfervation  of  che* 
mills,  I  fhall  defcribe  it  particularly  and 
carefully  under  the  name  of  ur^e. 

79.  According  to  what  I  have  indicated  con* 
ccrning  each  of  the  different  materials  which 
have  been  found  or  admitted  in  the  urine,  wc 
may  diftribute  them  into  four  claffes  ;  the  firft 
comprehending  thofc  which  are  conftanlly 
found  in  this  liquid  ;  the  fecond,  thofe  which 
are  found  in  it  only  rarely,  accidentally,  and 
frequently  in  confequence  of  modifying  cauies; 
to  the  third  I  ihall  refer  the  matters  formed  by 
fermentation,  and  which  are  ex  traced  only 
from  the  altered  urine  ;  and  in  the  fourth,  I 
fhall  place  thofe  which  are  only  conje6lural  and 
hypothetical. 

Eleven  of  the  thirty  principles  indicated  arc 
conftantly  exhibited  in  the  analyfis  of  the  urine, 
and  truly  conftituent,  fothat  they  may  becon* 
fjdercd  as  excremeqls  which  nuift  bcdifcharged 
out  of  the  human  body  by  this  way.  Such 
are  the  urce,  the  gelatinous  animal  matter, 
the  muriate  of  fodaand  of  ammonia,  the  phof» 
phates  or  foda  and  of  ammonia,  feparate  or 
united  in  triple  fait,  the  phofphatc  of  lime,    tlie 

phofphate 
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boipliate  of  niagnefia,  tlie  phofphoric  acid,  the 
■ic  acid,  and  the  benzoic  acid.  Their  refpeflive 
iroportions  vary  according  to  a  multitude  of 
ircumftances ;  but  natural  and  well  conftituted 
Brine  is  always  a  folution  of  tliefe  eleven  fub- 
luces  in  a  large  quantity  of  water. 

80.  Many  chemifts  have  fpoken   of  (everal 
«tber  matters  in  the  urine,   and  their  aifertions 
He  too  deferving  of  confidence,  for  us  not  to 
admit  thefe  matters,  though  the  lateft  experi- 
itfDts  fhow  that  diev  are  rare  and  accidental  in 
*t     In   this  fecond  clafs  of  materials  of  the 
irioe  we  muft  place  the  muriate  of  pot-a(h, 
kdicated  by  Rouelle  the  younger ;  the  fulphatc 
of  foda,  admitted  by  the  fame  chemift,  as  well 
H  thefulphate  of  lime  ;  the  calcareous  oxalate 
thich  muft  form  part  of  it  in  the  cafe  of  the 
produdion  of  a  mural  calculus  ;  the  faccharine 
[abftance,  which  exifts  in  the  diabetes  mellitus, 
aid  perhaps  in  fome  othermorbid  circumfiances, 
£L*x  and   the  albumen.      We    fee  that   thtfe 
natters  may   exift  at  the  fame  time  with  the 
torclve  preceding,  that  they  are  not  contradic- 
tory to  their  prefence,  and  that  their  attractions 
fcmiit  them  to    meet  and  remain   in  it   with 
fiefervation    of    their    nature,    and    without 
dianging  that  of  the   conltant  and  as   it  were 

cfiential  materials  of  this  liquid. 

81.  When  the  urine    ii   fcrmcntcJ,  befides 
.the  matters  which  it  conftantlv    emits,   there 

«e  formed  in  it,  at  the  ex  pence  of  the  ur^e, 

^d  the  animal  fubftance,  the   only   alterable 

and 
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and  fermentable  principles  which  it  'contains^ 
acetous  acid^  ammonia,  and  carbonic  acid;  fo 
that  we  then  find  in  it,  befides  thefe  principles, 
the  following  additional  ones,  the  benzoate,  the 
urate,  and  the  acetite  of  ammonia,  ammoniaco- 
magnefian  phofphate,  and  carbonate  of  ammo* 
i^i^.  The  uree  is  jiojonger  either  fo  abundant 
or  in  its  natural  ftate:  its  brown  colour,  and 
the  dark  coloured  depofitions  which  appear  in 
it,  prove,  that  a  portion  of  carbon  is  fepa- 
rated:  accordingly,  when  once  fermented  or 
altered  by  the.  fpontaneous  movement  which  is 
fo  early  and  fo  foon  excited  in  it,  the  urine  is 
uo  longer  really  the  fame  liquid  that  it  was  in 
its  natural  and  healthy  ftate.* 

82.  As  to  the  principles  which  I  confider  as 
hypothetical,  becaufe  their  exiftence  has  never 
been  proved,  and  becaufe  their  prefence  has 
been  admitted  otily  according  to  mere  fuppo- 
fitions,  I  find  only  five  matters  which  are  truly 
in  this  preclica^mcnt;  namely,  the  particular 
acid  of  Mr.  Gaertner,  the  colouring  matter,  the 
odorous  principle,  the  extradl,  and  attenuated 
oil.  I  have  proved  in  the  preceding  numbers, 
that  thefe  principles  are  in  fa6l  rather  imagined 
than  demonftratcd  in  the  urine.  It  muft  be 
evident,  that  by  this  detailed  confideration  upon 
each  of  the  materials,  I  have  afcertained  with 
precifion  the  true  conftituent  matters  of  the 
urine,  and  given  a  more  exaft  notion  concern- 
ing this  liquid  than  had  hitherto  been  prefented. 
It  is  alfo  eafy, to,  perceive  that  I  have  had  lea- 
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fcn  to  prefent  the  urine,  both  as  the  animal 
fiquid  that  has  given  occafion  to  the  greateft 
iiomber  €^  difcoveries,  and  as  one  of  the  matters 
fbich  havefurniihed  the  moft  ufeful  applications 
to  the  phy lies  of  an  imals. 


Section  VI. 

Particular  Ej^amination  of  the  Urinary  Sub- 
JiancCj  or  of  the  Urie. 

83-  I  have  already  indicated  a  great  number 
of  times,  in  the  preceding  numbers  of  this  ar- 
ticle, the  particular  matter  of  which  I  am  about 
to  treat.      It  is  this  which  gives  the  urine  its 
colour,  its  Imell,  part  of  its  tafte,  and  in  gene- 
ral all  the  properties  which  chara6terize  it  as  the 
urinary   liquid.      Without   its  prefence   there 
irould.be  no  real  urine ;  and  when  the  liquid  dif- 
diarged  from  the  bladder  does  not  contain  it 
in  certain  circumftances^  it  has  no  longer  the 
true  charaders  of  urine,  but  is  in  fome  refpecl  a 
liquid  foreign  to  its  proper  nature.     The  che- 
Buft,  the  phyfiologiils  and  the  phyfician;  have 
never  yet  examined  this  matter  under  a  fimilar 
jK)int  of  view;  and  yet  it  is  worthy  of  all  their 
attention,    both  with  refpeft   to  the   lingular 
(Hfoperties  which  diftinguifh    it,    and   to   the 
important  rekttions  which    it    prefents    with 
the   phenomena     of   the    animal    economy. 

Boerhaav^^ 
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Poerhaave,  Alargraff,  Schloffer,  and  Pott,  bad, 
however,  a  notion  of  its  exiftence.  Rouellc, 
the  younger,  had  defcribed  fome  of  its  pror 
perties,  efpecially  its  cryftallization,  its  deli- 
quefcence,  its  folubility  in  alcohol,  its  abundant 
convertion  into  ammonia,  and  he  attempted 
to  diftinguifh  it  by  the  name  of  faponaceous 
matter,  Scheele  badly  defignated  it  by  the 
name  of  extractive  matter.  Cruikflianks,  of  late 
years,  has  better  underftood  fpme  of  its  particular 
properties,  efpecially  its  cryftallization  with  the 
;)itric  acid,  but  he  ftill  calls  it  extra£liye  aqimi^ 
matter.  ^. 

84.  In  our  long  and  laborious  refearches 
upon  the  urine,  Citezen  Vauquelin,  apd  myfelf, 
have  paid  a  particular  attention  to  this  fubfiancfj 
beca^fe  we  had  found  it  tp  be  the  caufe  and 
the  fource  of  feveral  rery  remarkable  proper<p 
.ties;  it  prefented  itfelf  to  us  iq  a  multitude  of 
circumftances  and  phenomena,  which  had  not 
been  fufiiciently  obferved  by  the  chemills;  i( 
has  exhibited  to  us  its  peculiar  nature,  very 
diflVrcut  from  that  of  any  other  urinary  fub- 
ftancc,  as  conftiluting  and  charaAerizing  the 
yrinc,  fo  that  this  liquid  fe^m^d  to  us  not  tp 
be  capable  of  cxifting  without  it. 

In  our  profound  ftudy  of  it,  we  found  the 
neceffity  pf  giving  it  a  name  which  might  de-f 
firoy  the  ancient,  imperfect,  and  even  erroneous 
notions  which  ha^  been  giveu  concerning  it 
before  us,  and  which  might  fcrvc  to  chara6)erize 
it  as  a  yefy  diOinct  animal  nfiatterj^  forming  (h^ 
urjn^  by  its  folutipn  jn  >vatcr.    Ou  this  account 

wc 


ANALYSIS  OF  URIN^  f  17 

PC  Have  adopted  the  word  ur6e  wliich  is  fuffi- 
iently  fimilar  to  that  of  urine,  from  which  it 
liffers  only  by  its  termination,  in  order  always 
:o  call  to  mind  its  particular  nature^  and  its 
btimate  relation  with  the  produdion  of  this 
liquid.  Thus  it  will  no  longer  be  poflible  to 
coofound  it  with  an  extr^fi,  a  foap,  or  an  oil» 
flic  properties  of  which  differ  in  many  refpefis 
fiom  thofe  of  tliis  particular  matter, 

85-  It  is  neceffary  we  fliould  firft  relate  the 
Banner  of  obtaining  the  uree  as  pure  as  poiTible, 
fcr  we  have  not -yet  been  able  to  infulate  it  en- 
tirriy  from  fome  of  the  other  materials  con- 
tused in  the  urine.  I  have  already  faid  that 
the  urine,  evaporated  by  a  mild  heat  to  the  con-* 
fi^ence  of  thick  fyrup,  concreted,  by  cooling, 
ioto  a  folid,  browu,  granulated  mafs,  which 
Poerhaave  and  Kouelle  had  compared  to  a  fapa 
or  kind  of  hone}'.  This  mafs  is  a  mixture  of 
twelve  different  matters,  fince  it  is  really  au 
tntire  extraft  of  the  urine ;  but  the  ur6c  forms 
the  greater  part  of  it,  and  its  folubility  in  alco-* 
kol,  whilfl  mod  of  the  other  n>aterials  of  thi^ 
Squid  are  not  foluble  in  it,  has  aililled  us  to 
obtain  it  almoft  pure.  For  this  purpofe  we 
pour  upon  the  brown  granulated  mafs  four 
[times  it  Mxight  of  we|l  reAified  alcohol,  at  fe- 
deral times,  in  a  veflel  placed  upon  a  piild  fire; 
fte  liquor,  whilftit  dilfolves  almoft  the  whole 
rfit,  aflumes  a  dark  brown  colour,  and  leaves 
fe  greater  part  of  the  faline  matters  confiderr 
%  pure:  Rou^Ue  had  recommended  a  fimilar 
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tncans  for  putifyhig  the  falts  of  the  urine,  Tbi 
alcoholic  folution,  placied  lYi  a  retort  of  glafs, 
muft  be  diftilled  on  thefand-bath ;  there  paffts 
bVer  a  fetid  alcohol,  charged  with  ciarbonate  of 
ammonia,  and  effervefcing  with  the  acids,  which 
^ve  it  a  Tofe  colour.  When  the  liquor  is  of 
the  confiftence  of  a  thick  fyrup,  it  hardly  con^ 
tains  any  more  alcohol ;  as  it  cools  it  cryftal- 
lizes  into  laminae  crofling  each  other,  fecmingly 
quadrangular,  cut  oflFor  imperfeft  at  their  iideSp 
of  a  brilliant  yellowifli  white  colour,  and  brown 
in  fome  of  their  furfaces.  This  is  theur^  mixect 
with  a  fmall  quantity  of  muriate  of  ammonia, 
as  Well  as  with  benzoic  acid,  of  which  it  is  im- 
poffible  entirely  to  deprive  it ;  but  it  id  fuffici- 
CTitly  pure  to  prefent  the  properties  which  dia- 
rafterize  it. 

86.  I'he  whole  of  the  urce  prepared  in  this 
manner  is  cryftallized ;  but  it  has  hitherto  been 
impoffible  for  us  to  determine,  with  exaftnefs, 
the  form  of  its  micaceous  brilliant  lamina?, 
always  grouped  together,  and  prefled  againft 
each  other,  and  always  incomplete.  Though 
hitherto  incapable  of  an  exaft  defcription, 
this  form,  however,  prefents  an  appearance 
which  fufficiently  diftinguiflies  it  from  any 
other  animal  fubilance,  of  whatever  nature  it 
may  be,  for  it  to  be  impoflible  to  confoimd  it, 
Of  not  to  diftinguifli  it  with  cafe.'  It  exhales 
a  ftrong,  fetid,  and  alliaceous  fmcll,  which 
is  rcpuHive  to  animals,  and  feenis  to  affe^ 
the  nerves  and  the  brain  in  a  dangerous  oiian* 

ntr 


AVALTSIS    OF   UJ^tN£.  819 

iier  when  expofed  to  it  for  fome  time.  It 
adheres  to  tlie  veffer  which  contains  it;  it  is 
rather  difficult  to  cut  or  break  it;  it  is  hard, 
granulated  I  vf?ry  confident  at  its  centre ;  it  be- 
comes foft  and  like  thick  honey  at  its  furface ; 
it  ftroDgly  abforbsthe  moiftureof  the  atmofphere, 
and  the  portion  diflblved  by  this  deliquefcence 
runs  in  a  thick  liquid  round  the  whole  niafs, 

« 

which  it  detaches  in  part  from  the  (id^s  of  the 
veifel,  and  M'hich  it  turns  brown  in  all  the 
points  at  which  it  iniinuates  itfeif.  It&  acrid, 
pungent,  and  very  difagrceabie  tafte,  refeAibles 
that  of  the  ammoniacal  falts.  '  ■  • 

87.  The  urce  introduced  with  caution  into  a 
retort,  with  a  wide  and  fliort  beak,  to  which  a 
rtceiver  and  tiie  pneumato-chemical  apparatus 
is  adapted,  comports  itfeif  by  the  fire,  and  in 
diilillation,  in  a  manner  peculiar  to  itfeif.     It  is 
quickly  fufed;  at  firft  there  is  raifed  a  rt-hite 
fume,   which  condenfes  upon  the  fides  of  the* 
retort  in  lamine,  which  are  eafily  diftinguiflied 
to  be  benzoic  acid.     Soon  the  firft  fubllmatc 
is  fucceeded  by  cryftallized  carbonate,  the  pro- 
du&ion  of  which  continues,  without  interrup- 
tion,  to  the  end   of  the  operation.   •  Neither 
aqueous  liquor,    nor  oil   is  obtained,    but  the 
foblimed  produft  isturned.  brown.  The  air  of  the 
apparatus  impelled  into  inverted  glaflcs,  placed 
at  the  extremity,   is  impregnated  with  a  fetid 
alliaceous  odour,    rcfembling  that  of  putrefied 
fifli.     It  carries  off  in  fokition   carbonate  of 
ammonia,  which  istlifcovered  by  the  precipitate 
-•    '  '      4vhich 
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which  it  occafions  in  the  well-water  which  is- 
frequently  employed  for  filling  the  pneumato- 
chemical  veffel.     Its  infectious  odour  becomes 
horrible,  and  infiipportable,  when  the  heat  is 
very  intenfe.     The  matter  in  the  retort  is  then, 
dry,  blackifh,  and  covered  with  a  raifed  white'; 
cruft,  which  elevates  itfelf  at  laft  in, a  heavy. 
vapour,  and  attaches  itfelf  to  the  loweft  part  of 
the  vault,  and  of  the  retort;  this  is  ammoniacal  , 
muriate.  We  obferve  nothing  more  in  this  operBp» 
tion,  carried  on  for  two  hours,  and  till  the  re-j^ 
tort  is  perfectly  red-hot,  and  ready  to  melt/ 
The  coaly  refidue,  when  water  is.  poured  upon. 
it,  exhales  a  fmell  of  PrulTic  acid  ;  burned  by  sa 
open  fire,  it  exhales  alfo  ammonia,  and  a  Pruffia 
fmell  of  bitter  almonds  ;  it  leaves  one  hundredlhi' 
of  the  weight  of  the  primitive  matter  of  an  aeridi 
white  cinder,  which  turns  the  fyi*up  of  violets  | 
green,    and   contains  a  fmall  quantity  of  car^*-  ^ 
bonate  of  foda. 

88.  Though  feveral  times  repeated,  and  witli; 
all  polfible  attention,   however  difagreeablc  it.- 
might  be,   this  diftillation  could  aftbrd  us  only 
fome  general  notions  refpefling  the  nature  of 
the  ur6e  ;  it  exhibited  to  us  in  it  benzoic  acid, 
muriate  of  ammonia,  and  a  fmall  quantity  of  mu*; 
riate  of  foda  accompanying  this  matter;  it  afceiy? 
tained  to  us  that  it  was  itfelf  very  decompofabk 
by  the  fire,  affording  ammouia  as  the  moftabun* 
dant  of  its  produds,    but  neither   water  nor 
oil,    forming  alfo,   carbonic  acid,   and  Pruffic 
^cid,  affording  neither  hidrogen  gas,  nor  car* 
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bonic  acid  gas,  nor  azotic  gas,  at  lead  not  in  fuf- 
ficient  quantity  to  be  obtained  infulated.  tVc 
were  obliged  to  conclude  from  this  kind  of 
aoalyfis,  that  the  conftituent  principles  of  the 
ur6e,  when  feparated  by  the  fire,  unite,  almoft 
all,  two  and  two  together,  the  carbon  with  the 
oxtg^n,  the  azote  with  the  hidrogen;  that  they 
united  all  together  only  in  a  fmallcr  portion, 
in  the  proportions  proper  ifer  forming  a  fmall 
quantity  of  Pruffic  acid  ;  that  the  large  quantity 
of  ammonia,  which  greatly  exceeds  the  other 
produ6ls  of  this  decompofition,  announced  that 
the  proportion  of  azote  was  greater  than  that  of 
all  the  other  principles  of  this  matter ;  and  laftly, 
that  the  formation  of  carbonic  acid,  infufficlent 
abundance  to  faturate  the  ammonia,  proved  the 
prefence  of  oxigen  in  it,  fo  that  the  urine  ap- 
peared to  be  a  quaternary  compound  of  azote, 
hidrogen,  carbon,  and  oxigen,  in  which  the 
firft  of  thefc  principles  predominated. 

89.  The  ur6e  is  extremely  foluble  in  water,  as 
is  proved  by  its  deliquefcence.  AVhen  we  pour 
a  little  M'ater  upon  it,,  it  abforbs  it  pretty 
quickly,  and  is  foon  diluted  with  it,  producing 
a  fenfible  refrigeration,  and  affuming  a  brown 
colour  and  a  thick  ftate.  When  we  throw 
cryftalline  maffes  of  ur^e  into  this  liquid,  it 
melts Mu  it,  prefenting  thick  brown  ftreaks. 
When  the  folution  is  fulficiently  liquid  and 
clear,  which  is  effcfted  with  four  or  five  parts 
of  water  to  one  of  ur<*e,  it  exhales,  when 
imitated  in  the  air,  fome  wliite  fumes,  which 
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appear  to  depetid  upon  the  difcBgagetncnt  of 
ammonia,  that  becomes  fenfible  by  the  odour 
developed  at  the  feme  time*  This  liquor,  wlicn  • 
left  to  itfdf  in  a  well-clofed  veffel,  keeps  for  a 
long  time  without  alteration ;  when  an  auimal 
matter  is  added  to  it,  whether  albumen  or  gc- 
ktio^  it  ftrments  at  the  end  of  fome  days,  and 
is  converted  into  acetous  acid  and  ammonia 
It  is  to  its  great  proportion  and  its  purity  tint 
the  inalterability  of  fome  of  the  highly  coloured 
urines  is  to  be  afcribed  ;  whereas  thofe  wfafcii 
contain  at  the  fame  time  a  gelatinous  fubfiancci 
which  performs  the  funftion  of  a  ferment,  be^ 
come  altered  more  oi:  lefs  eafily  and  quickly* 

_  # 

90.  The  aqueous  folution  of  ur6e,  treated  by  _^ 


fire,  prcfented  to  us  a  phenomenon  nnicli 
important  and  inftru3ive  than  the  diftillatioa  i 
of  the  dry  urce  alone.  Diftilled  by  a  mild  fiwi  H 
carried  to  ebullition,  it  afforded  very  clear 
water  charged  with  ammonia;  when  the  liqoor 
was  infpiffated  to  the  confiftence  of  a  fynip^ 
four  parts  of  water  were  added  to  it,  and  Ac 
feme  produft  was  obtained,  (lightly  coloured; 
three  other  fucceflive  additions  of  water  fin> 
nifhed  alfo  liquid  carbonate  of  ammonia,  only 
more  and  more  coloured,  and  from  which  ^ 
fmall  quantity  of  carbon  was  precipitated.  Wc 
thus  obtained  nearly  two-thirds  of  the  weight 
of  the  urce  in  carbonate  of  ammonia,  and  the  j 
portion  which  remained  in  the  laft  refiduum  wa§  j 
ftill  urce  not  decompofed  and  fufceptible  of  be- 
ing converted  into  this  fait.    Thus  the  mere   " 


temperature  of  ebullition,  ^^^^^^^  ^oe^  ^^t  fcn- 
fiWy  alter  tlie  animal  fubftances  (properly  fa 
calied)  in  their  intiniate  compofition,  eafily  de- 
compofes  the  uree  which  prefents  an  equilibrium 
much  lefs  permanent  in  its  nature,  and  a  con- 
verfioa  into  carbonate  of  ammonia,  infinitely 
moreeafy,  becaufe  it  is  more  abundant  and  more 
prompt  than  in  any  other   animal  fubftauce, 
whatever  it  may  be.     So  that  there  13  this  very- 
leaiarkable   difference    between  the  ordinary 
aoimal  compound,  a;nd  this  eflentially  urinary 
compound,  that  the  firft  undergo  codion,  and 
become  more  fit  for  digeflion  by  this  boiling 
temperature  of  tlie  water,  whilft  the  ur^e  is  de- 
compofed  and*  converted   into  ammonia  and 
carbonic  acid  by  this  degree  of  heat*     This 
cafy  and    very    remarkable    decompofition  ia 
more  efpeciaily  peculiar  to  this  produ^  of  ani- 
nalization  with  relation  to  the  formation  of  the 
carbonic  acid,  whicli,   in  the  other  matters  ia 
which  it  is  obferved,  generally  requires  a  tem- 
perature much  fuperior  to  that  of  boiling  water. 
Every  thing,  therefore,  concurs  to  prove,  that 
the  ur^e  is  more  decompofable,   and  much  lefs 
durable  or  permanent  in  its  compofition,  than 
any  other  animal  matter  hitherto  known;  and 
that  it  requires  only  a  flight  change  of  equi* 
librium  to  caufe  it  to  pafs  into  the  ftate  of  am- 
monia, and  of  carbonic,   Pruflic,  and  acetous 
acids. 

91.  Amongft  the  alterations  which  the  acids 
prodocc  upon  the  urcc  wc.  muft  efpeciaily  dif- 
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tinguiih  that  which  the  nitric  acid  prcfcnts^ 
fince  the  adion  of  the  others  ha$.nothing  com- 
parable to  it,  or  that  particularly  merits  our 
attention.  Indexed,  the  concentrated  fulphuric 
acid  burns  it ;  but  the  muriatic,  the  phofphoric, 
the  fluoric,  and  the  carbonic,  produce  no  al- 
teration upon  it  The  oxigenated  muriatic  acid 
decompofes  it,  feparates  it  in  part  from  the 
water  in  which  it  is  diffolved  in  the  form  of  yel- 
^.  low  flakes,  precipitates  carbon  from  it,  dif- 
charges  from  it  carbonic  acid  and  azotic  gas;- 
it  alfo  reduces  a  fmall  portion  of  it  to  the  oily 
ftate,  and  decompofes  the  ammonia  which  it 
forms  at  firft,  which  is  perceived  by  the  . 
long  eflervefcence  and  the  very  fmall  but  con- 
tinual bubbles  which  are  difengaged  from  the  ^ 
liquor  during  a  very  long  time.  The  produft 
of  this  efFervefccnce  is  azotic  gasir 

The  nitric  acid  afts  upon  the  ur^e  in  three 
different  manners,    according  to  the   procefr 
which    is    followed    for    this   a6tion.      If  wc   ■ 
throw  highly   concentrated  nitric  acid   upon.  ; 
this  matter  in  its  folid  and  cryftallized  ftate, 
a  A'ery  confiderable  movement  of  ebullition  is  ^ 
excited ;    the  urce  fwells  much,  exhales  a  verjr  "^ 
thick  vapour  into  the  air,  without  inflaming,''  ^ 
and  is  found  afterwards  both  in  the  ftate  of  -i 
folid  and  yellowilh  cryftals,  and  in  that  of  a   ' 
very  brilliant  red  liquor:  the  aftion  is  lb  vio* 
lent  that  it  is  not  poflible  to  colleft  the  gas. 

When   we  pour  weaker,    but  however  fuf- 

ficiently  ftrong  nitric  acid,   upon  a  thick  fo- 
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lutioa  of  urte  in  water,  we  immediately  fee 
radiated  and  lamellated  cryftals,  formed  of  a 
yellowiih  white  colour,  fmooth  and  unduous 
to  the  touch,  in  great  abundance,  which  armofl 
fill  the  veflel,  and  appear  to  be  a  combina- 
tion of  the  matter  little  or  not  at  all  changed 
by  the  nitric  acid.  The  fame  refult  is  ob* 
tained  with  urine  firongly  evaporated,  and 
treated  with  nitric  acid  a  little  concentrated. 
This  fingular  effeft,  which  was  before  remarked 
by  Mr.  Cruicklhanks,  is'fo  peculiar  to  the  urine, 
that  itcharaderizes  it,  and  in  effed  diftinguiihes 
it  from  all  other  poffible  matters ;  'it  deferres 
ftill  more  to  be  defcribed  and  examined  with 
much  attention* 

Laftly,  if  we  diftil  nitric  acid  upon  the  urce 
diffolved  in  water,   we  obtain  by  an  efFervef- 
ccnce  which  continues  for  feveral  fucceffive 
days,  an  enormous  quantity  of  carbonic  acid 
gas,  and  azotic  gas ;  Prufiic  acid  gas  is  alfo  dif- 
ergaged:  the  produds  received  into  water  ren- 
dcr^t  acrid  and  very  pungent.   When  the  mat- 
ter contained  in  the  retort  begins  to  thicken,  it 
inflames  with  a  violent  explodout  and  there  re- 
mains only  a  light  fat  refiduum,  the  lixivium 
of  which  made  with  water  precipitates  the  ful- 
phate  of  iron  in  the  blue  ilate.    In  this  opera- 
tion the  ur^e  is  decompofed ;    it  affords  much 
azotic  gas  and  ammonia,  which  produces,  with 
the  nitric  acid,  the  detonation  that  has  been 
indicated :  there  is  alfo  formed  much  carbonic 
acid  gasj  and  a  little  Pruffic  acfd.     A  portion 

Vot.X.  Q  of 
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of  its  carbon  is  precipitated;  the  liquid  pro- 
duct has  a  yellowiih  colour,  and  is  covered  with 
a  little  oil. 

9«.  The  cauftic  alkalies,  vhilft  they  diflblv« 
and  foften  the  cryllallized  uree,  difengage  am^^ 
monia  from  it,  and  at  firft  decompofe  that  per* 
tion  of  ammouiacal  muriate,  which  is  contained 
in  it.    If  we  heat  a  folution  of  this  matter  witb- 
a  ley  of  pure  fixed  alkali,  much  ammonia  is  . 
volatilized,and  the  pot-alli  is  afterwards  in  qUp  ^ 
druple  combination  with  the  benzoic  and  mo* 
riatic  acids  naturally  contained  in  the  urin^jj 
and  with  the  acetous  and  carbonic  acids,  whidi' 
are  formed  in  it  during  the  a&ion  of  the  alkali' 
and  of  the  caloric  upon  this  matter.     If  we  a£» 
terwards  diftil  the  uree  mixed  with  alkali  whick 
has  already  re*a6led  upon  it,  \fith  the  fulphurie 
acid,    we  obtain  water  charged  with  acetooi 
acid,  and  a  fmall  quantity   of  benzoic  acid 
Thus  the  ur6e  comports  itfelf  with  the  alkali% 
as  in  the  flow  and  fpontaneous  decompofitioi^ 
or  by    the  afiion  of   a  mild  fire;    we  alwaj^ 
lee  it  converted  into  ammonia,  carbonic  acxi^ 
and    acetous  acid ;    its    conftituent  prinfipkf, 
relinquifii  their  quaternary  combination  to  font 
ieveral  binary    on^s,   and    one  of  thefe  tfaM 
materials,  but  always  in  the  fame  order  as  lun  J| 
hitherto  been  obferved. 

Barites  and  flrontian  produce  precifely  tin 
Tame  effect  as  pot-afii  and  foda.  Ammonia  ex- 
erts no  fenfible  action  upon  the  urie.  LimC 
difengages  from  it  the  ammonia  of  its  muriata 
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by  fimple  trituration ;  if  it  be  very  quicks  it 
firft  abforbs  its  humidity,  with  which  it  be* 
comes  heated;  afterwards  it  dries  it,  and  in 
part  effe^s  its  decompofition :  fo  (Irong  is  the 
difpofition  of  the  ur6e  to  pafs  almoft  entirely  into 
the  ftate  of  carbonate  of  ammonia. 

9S.  One  of  the  mod  remarkable,  of  the  moft 
lingular,  and  at  the  fame  time,  the  moft  cha- 
laAeriftic  properties  of  the  ur^e,  confifts  in  th# 
jofluence  which  it  has  upon  the  cryftallization 
of  two  falts  contained  in  the  urine.  This  in* 
fluence,  which  chance  firft  prefented  to  Citizen 
Vauquelin  and  myfelf,  and  which  it  would  have 
been  impoflible  for  us  to  have  difcovered  without 
the  exteniive  refearches  which  we  had  under- 
taiken,  upon  the  urine  and  its  produ6b,  is  a 
yhenomenou  which  may  hereafter  contribute  to 
throw  fome  light  upon  the  knowledge  of  cryftaU 
lography.  Having  very  attentively  examined 
feme  regular  o6tahedral  cryftals  formed  in 
the  leys  of  fait  of  urine,  fet  to  purify,  we 
feund  that  they  were  compofed  of  real  muriate 
of  foda«  intimately  mixed  with  a  bro^vn  colour** 
fig  matter;  on  the  contrary,  cubic  cryftals^ 
formed  in  like  circumftances,  and  proceeding 
ftom  urinary  falts,  prefented  to  us  all  the  pro- 
ferties  of  the  muriate  of  ammonia.  This  kind 
rf  reciprocal  inverfion  of  the  form  of  the  two 
bits,  the  firft  of  which  is  naturally  cubic,  and 
the  fecond  oftahedral,  having  attracted  our  zt^ 
tention,  and  excited  our  furprife,  we  thought 
It  incumbent  upon  us  to  iuveftigate  its  caufe* 

Q3  By 
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•  caufes  and  the  circumftances  of  the 
of  form  with  which  faline  matters  arc  fo  frcr 
quently  affefted  both  in  nature  und  art 

95.  Urce  unites  with  many  vegetable  matr 
tcrs  which,  like  it,  are  foliible  in  water;  it 
appears^  on  account  of  its  great  folubility,  to 
be  capable  of  feparating  from  this  liquid  fomc 
of  the  immediate  materials  of  the  vegetable^ 
which  have  lefs  attradlion  for  it  than  it  has  it- 
felf;  fuch  as  the  infipid  mucous  and  the  fac^ 
charine  fubftandle.  For  the  reft  we  haye  as  yc| 
very  imperfeft  notions  refpefting  their  rccib 
procal  aft  ion ;  we  are  alfo  ignorant  of  its  maor 
ner  of  afting  upon  the  oils,  though  it  is  probable, 
that  it  renders  them  mifcible  with  water,  and  that 

• 

it  is  on  this  account  that  urine  is  ufeful  in  fullit^* 
Alcohol  eafily  diflblves  the  ur6e,  Jefs  abun* 
dantly,  however  and  lefs  fpeedily    than  water 
does.     It  diffolves  it  much  more  eafily  with  the 
aid  of   heat;    and  as  the  uree  is  precipitated 
from  it  by  refrigeration  in  the  cryftalline  fbrffl, 
this  is  the  means  of  obtaining  it  in  the  regultf 
form,  which  we  have  fuccefsfully  praftifed,  U 
I  have  already  faid  (No. 85).  When  the  alcoholic 
folution  of  uree  is  boiled  for  fome  time,  this  mat- 
ter is  flowly  decompofed,  a  great  part  of  it  paflei ' 
into  the  ftate  of  carbonate  of  ammonia,  which 
is  difengaged  and  rifes  in  vapour  with  the  al- 
cohol,   as   it  is   volatilized      We  here  fee  an 
effeft  analogous  to  that  of  boiling  water,  and 
a  fimilar  tendency  on  the  part  of  the  urine,  to 
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pa&Tiito  the  (late  of  its  accuftomed  or  as  it 
were  habitual  decompofition. 

Wc  know  nothing  refpefting  the  combina- 
tions .of  ur€e  with  other  animal  fubftances  ; 
it  has  not  yet  been  pofTible  for  us  to  appreciate 
the^  attmdions  and  the  relations  which  exift 
between  it  and  thofe  fubftances  :  undoubtedly 
there  remain  fome  ufeful  difcoveries  to  be  made 
ipon  this  fubje6t 

96.  In  the  ftate  in  which  our  refearches  yet  arc 
with  Te(pe6t  to  this  urinary  compound,  though 
little  advanced  with  refpe£i  to   what  this  new 
career  promifes  to  ulterior  refearches^  they  are 
oeverthelefs  fufficient  t6   prove  what  I  have 
already  advanced,  that  this  fubftance   differs 
ftom  all  other  matters;  that  it  is  of  a  very 
peculiar  kind ;  that  it  is  a  compound  in  which 
arote  predominates,  which  prefents  itfelf  as  the 
ultimate  term   of  animalization,  and  may   be 
confidered  as  an    excrement  of  which  nature 
muft  difcharge  itfelf,  and  life   muft  repel  far 
from  its  focus.     The  diflind  and   charader- 
iftic  properties  that  lead  to  this  conclufion,  are 
its  firong   fmell  and  tafte;  its    ^^ifpofition  to 
cryftallize ;   its  very  eafy  decompofition  by  a 
great  number  of  agents,  and  always  in  the  fame 
manner  ;  its  converfion  into  the  ftate  of  ammo- 
nia, of  carbonic  acid,  of  acetous  and  of  Pruflic 
acid  ;  its  extreme  tendency  to  the  putrid  alte- 
ration, which  it  undergoes  efpecially   when  it 
is  mixed  with  afmall  quantity  of  animal  fub- 
ftance extraneous  to   its  proper   nature;    and 

even 
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even  the  remarkable  influence  which  it  cxcsr- 
cifes  upon  the  other  wife  conftant  and  even 
tenacious  form  of  two  falts,  which  are  not 
known  to  vary  except  with  the  utmoft  dif- 
ficulty. 


Section  VII. 

Of  the  Varieties  of  the  Human  Urine. 

97.  I  HAVE  hitherto  treated  only  of  the 
tirine  of  the  healthy  adult,  in  its  mod  natural^ 
and  moil  common  flate  ;  but  this  liquor  is  not 
always  conftant  and  identical.      By  conlider- 
ing  all  the    variations  of  which  the  urine  is 
fufceptible ;    and  are  of  importance  to  anima 
phyfics    and    medicine  to  be    known,  I   fin 
fix   principal   fources   of   the   varieties  whic 
affecl  it,  or  fix  kinds  of  caufes  which  render  L  t 
different,  all  of  which  merit  an  equal  attentio 
on  the  part  of  the  phyfiologift.     In  faft,   urin 
vary,  1.  According  to  the  age  of  the  indi vidua 
2.  According  to  the  time   of  the  day ;  3. 
different  feafons  ;  4.  According  to  the  aliment 
5.  According  to    the  palTions  ;  6.    In  difeafi 
Eachof  thefe  caufes  influences  the  nature  of  tl  ie 
urine    iu  a  very  peculiar  manner.     Medici»'ie 
has  indicated  a  great  number  of  thcfe  varietk  c*s 
but  only  according  to  the  fcnfible  appearancr^^ 
or  the  external  characters.     It  is  for   chemicrii/ 

3  analy  lis 
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analyfis  to  determine  the  real  nature  of  thefe 
differences  ;  but  unfortunately  it    has  hitherto 
done  fcarce  any  thing  with  refpeft  to  this  im- 
portant part  of  phyfiology.     Accordingly,  what 
I  iballhave  to  fay  refpe^ing  this  fubjed,  will 
be  only  a  feeble  outline  of  what   the  art  will 
hereafter  poflefs,  a  feries  of  views  which  this 
kind  of  refearch  prefents,  rather  than  an  accu- 
rate detail  of  what  it  has  afhially  afcertained. 

98.  The  age  of  the  individual  has ^  very  de- 
cided influence  upon  the  nature  of  the  urine.  It 
lias  already  been  remarked  that  the  liquid  which 
the  bladder  of  the  foetus  in  utero  contains,  is 
vithout  colour,  without  fmell,  and  almoft  mu- 
cous.    That   of  infants,    in  the  fir  ft  years  of 
life,    contains  no    earthy    phofphates,  and  is 
found  to  be  charged  with  benzoic  acid;  it  is 
alfo  little  coloured,  little  odorous,  and  affords 
Only  a  fmall    portion    of    urce.        It    feenis 
that  this  excrement  is  only  the  produft  of  the 
vital  action  arrived  at  all  its  force,  and  of  a  too 
great  redundancy  of  animalized  matter,  which 
does  not  exiftin  young  fubjefts.  The  phofphate 
of  lime  is  alfo  not  found  in  it,  fince  there  is  no 
Superabundance  of  this  in  the  humours  as  long  as 
tbcworkof  offification  is  not  completed,  as  long 
as  the  bones  have  not  yet  attained  their  full 
growth  and    perfed    folidity.      The  adult  in 
vhom  thofe  funftions  are  fixed,  and  who  admits 
amoreabundantfuperfluity  of  his  nourifhment, 
emits  a  ftrpng  urine,  charged   M'ith  falts,  with 
earthy  phofphates,  with  phofphoric  acid,  with 

ur^e 
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VLrit  and  with  uric  acid,  fuch  as  has  been 
confidered  in  the  prefent  article*  In  the  uriiie 
of  perfons  advanced  in  years,  there  is  frequent- 
ly conjoined  with  the  ur6e  a  nutritive  mucilage 
and  a  great  quantity  of  uric  acid  and  of  cal«> 
careous  phofphatc,with  which  the  ofieous  fyfiem 
is  furcharged  :  accordingly,  they  are  the  moft 
fubje6l  to  calculi.  A  comparative  analyfis  of 
the  urine,  of  the  different  periods  of  life,  ii 
however  ftill  wanting, 

99.  The  time  of  the  day,  more  or  lefs  dif* 
tant  from  that  of  the  meals,  has  alfo  a  great 
influence  upon  the  urine  of  man,  I  have  for* 
merly  djftinguifhed,  with  the  moil  enlightened 
phyfiologifts,  efpecially  Haller,  the  urine  of 
drink,  the  urine  of  the  chyle,  and  that  of  di* 
geftion,  or  of  coftion.  The  firft,  which  is  void** 
ed  a  iliort  time  after  a  meal,  is  limpid^ 
colourlefs,  and  feems  to  be  fcarcely  any  thing 
more  than  water  ;  its  abundance,  and  the  fhort 
time  after  drinking  that  it  is  difcharged,  have 
led  fome  to  think  that  it  is  the  water  received 
into  the  ftomach  which  pafles  immediately  into 
the  bladder  :  this  is  not  urine  ftridly  fpeaking, 
when  it  has  not  the  lemon  yellow  colour*  The 
light  yellow  colour  which  it  fometimes  has, 
authorizes  us  to  confider  it  as  urine  very  much 
diluted,  in  which  the  ur^e  is  extended  with  a 
large  quantity  of  water.  Such  is  genetally 
thatM'hich  is  voided  three  or  four  hours  after  a 
meal,  and  which  with  this  charader  combines 
that  of  being  frequently  charged     with   the 
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fmell  of  the  aliments.  The  urine  is  not  weU 
fronftituted  or  completely  formed,  till  feven  or 
eight  hours  after  the  meal,  and  when  the  dif- 
tribution  of  the  chyle  in  the  blood  is  entirely 
effeded,  it  is  then  coloured,  odorous,  aromatic, 
ialine,  and -charged  with  ur^e,  like  that  which 
has  been  d^cribed  in  the  preceding  para-» 
graph. 

100.  We  are  as  yet  far  from  being  acquainted 

vyith  the  influence  of  the  paflions  upon  .the 

variations  of  the  urine :  It  is  only  very  evident 

that  it  is  of  twd  kinds ;  the  one,  which  relates 

to  this  liquid  itfelf^  fuch  as  it  is  difcharged  out 

of  the  bladder ;  and  the  other  which  is  exerted 

according  to  the  external  temperature  upon  the 

lirinewhen  oncedifcharged  out  of  its  receptacles. 

In  general,    it  is  commonly  known  that  the 

urine  in  warm  weather  and  in  hot  climates  is 

}iighly  coloured,    very  acrid,  and  produces  a 

burning  fenfation  in  the  canals  through  which 

it  pafles.     This  ftate,  which  contains  more  fait, 

more  ur6c ,    and    confequently  lefs    water,    is 

generally  attributed  to  the  great  evaporation  of 

this  liquid,  produced  by  the  high  temperature 

of  the  atmofphere,  and  to  the  abundant  tranf- 

piration  which  is  fuppofed  to  exift  in  thcfe  clr- 

cumfiances.     In  my  opinion,    it  proceeds  dill 

much  more  from  the  tendency  which   tlie  hu« 

incurs  and   the   whole  animal  economy  then 

have  to  pais  ipto  putrefadion,  to  the  excefs  of 

animalization   which    accompanies    the    high 

temperature  of  the  atmofphere,  and  to  a  greater 

combuftion 
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voided  fuch  red  urine  that  he  thought  it  mk 
blood ;  but  as  he  experienced  no  pain  nor  incon- 
venience, and  had  not  the  (lighteil  fymptom  of 
any  difeafe  of  the  urinary  organs,  Rous  on 
enquiring  carefully  into  the  nature  of  the 
food  and  drink  which  he  ufed,  learned  that  this 
perfon  had  eaten  a  great  quantity  of  red  beet 
for  fome  days  pail:  and  in  faft,  the  mere  ab* 
flaining  from  that  aliment  caufed  his  urine  to 
return  to  its  natural  ftate. 

The  fmell  which  afparagus  communicates  t4 
urine,  mud  certainly  be  reckoned  tmongft 
the  moil  extraordinary  changes  produced  uptin 
this  liquor  by  the  aliments.  Its  fetidity  is  well 
known ;  but  we  are  yet  ignorant  in  what  Ah 
change  confifts,  whether  it  be  a  matter  added 
to  the  urine,  and  what  is  its- nature,  or  whether 
it  be  only  a  modification  of  the  ur6e,  or  of  the 
othejr  materials  of  this  liquor.  The  oppoiite 
influence  which  turpentine,  the  balfams,  thtf 
refins,  and  the  volatile  oils  in  general  exert 
upon  the  urine,  the  fmell  of  which  they 
change  into  a  perfume  like  that  of  violets^ 
and  with  a  rapidity  of  adion  which  alwayi 
aftoni flies  the  obferver,  is  no  lefs  worthy  of 
remark.  The  ftate  of  animal  phyfics  requires 
at  prefent  that  we  Ihould  not  be  fatisfied  with 
concluding  that  thefe  fubftances  are  diuretic 
but  that  we  ihould  inveftigate,  as  well  with 
refpe6l  to  the  other  kinds  of  modifications 
produced  in  the  urine  by   the   aliments    and 

medicines,    to  what  thofe  Angular  changes  arc 

to 
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to  be  afcribed.  It  muft  be  by  accurate  chemical 
afearches  that  the  caufe  of  thefe  phenomena 
will  be  difcovered. 

10$.  Even  the  paflions  are  found  to  influence 
the  nature  of  the  urine:  fright,  vexation,  grief, 
and  in  general,  theaffeflions  of  the  mind  which 
agitate  the  machine,  efpecially  fudden  fliocks, 
frequently  caufe  an  abundant  difcharge  of 
urine^  exceeding  in  quantity  the .  aliments 
that  have  been  taken,  and  voided  at  the  very 
fiioment  of  thofe  affediions.  This  urine  is 
limpid,  crude,  without  fmell  or  tafte,  and 
almoft  entirely  confiding  of  water.  This  is  an 
eftA  known  to  mothers,  who,  when  their 
infiinttf  have  experienced  a  fright  from  any 
caufc^  efpecially  by  a  fall  or  a  blo\^%  never  fail 
toinvitethem  to  make  water,  knowing  well  that 
they  are  much  difpofed  to  do  it  It  is  known 
that  the  inclination  to  drink  freih  water  is  per-^ 
ceived  at  the  fame  inftant,  and  that  it  feems  as 
if  nature  thus  impels  us  to  fupply  the  lofs  of 
water  which  the  fright  has.occafioned.  This  phe- 
nomenon takes  place  even  in  the  domeftic  ani- 
nuds,  which,  partakingof  ourfocial  enjoyments, 
participate  at  the  fame  time  in  our  paflions  and 
ourevils.  It  is  alfo  remarked  to  be  much  moro 
frequent  and  perfceptible  in  their  youth  than 
[  in  their  adult  age.  The  funflions  of  the  kid- 
neys and  bladder  are  as  yet  too  little  known  tQ 
enable  us  to  afcevtain  upon  what  this  efFe6l 
immediately  depends. 

i04.  But 
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104.  But  the  4  fix  kinds  or  varieties    oftlie 
urine  which  have  juft  been  examined  according 
to  the  influence  of  the  periods  of  life^  the  times 
of  the  day,  thefeafons  of  the  year,  the  aliments 
and  the  paflions,  are  effaced  in  fome  ineafure» 
and  are  only  flight  modifications  when  compared 
with  thofe  that  are  tlie  confequences  of  morbid 
changes.     Here  the  fcenes  are  much  more  nu- 
merous, the  alteration  of  nature  more  profound, 
the  varieties  of  properties  more  multiplied  and- 
more  charafteriftic.     Hence  it  is  that  phyficians 
itfter  having  from  the  eariy  times  of  antiquity,  ac«- 
knowledged  the  importance  of  this  obfervation, 
have  fought,  in  the  urine  of  their  patients,  means 
of  afcertaining  the  natureof  their  aflTedions,  their 
progrefs,  and  even  prognoftics   of  the  events 
that   are  to  be  expefted  :  and  though  on  the 
one  hand   urofcopic  empyricifm  has  almoft  in 
all  ages   laid  human  credulity  under  contribu- 
tion, and  though  on  the  ether,  notwithflanding 
the  multiplied  obfervations  of  the  moft   able 
praftitioners,    the  art  is  very  far  from  having- 
attained  to  that  eminence  of  which  it  may  be 
hoped  that  it  may  hereafter  arrive;  its  annals  al- 
ready contain  acertain  number  of  valuable  fads, 
which  when  approximated  with  chemical  kciow« 
ledge,  may  throw  fome  light  upon  pathologv* 

105.  When  we  compare  all  the  fads  hitherto 
obfcrved  with  the  greateft  accuracy  refpeding 
the  morbid  urines,  and  carefully  exclude  all  the 
general  and  vague  aflcrtions  which  fill  fo  many 
works  on  Symptomatology  and  Pathology,  we 

find 


find  eight  kincli  of  urine  fufficiently  well  deter- 
mined by  their  mafked  charafters,  refpc6ling  the 
knowledge  of  which  the  prefent  ftateof  cheniif- 
try,  and  the  analyfis  of  this  liquid,  fuchas  I  have 
prefented  it,  may  afford  fome  precife  notions^ 
I  (hall  here  defignate  them  by  their  medical 
names,  as  they  conftaiitly  accompany  determined 
(lifcafcs  or  pathological  circumftances:  thofc 
are  the  inflammatory,  the  bilious,  the  clitical, 
the  nervous,  the  arthritic,  the  calculous,  (\\9 
rachitic,  and  the  diabetic  urines.  I  fliall  fub- 
j<nu  to  the  examination  of  each  of  thefe  deter- 
minate kmds  of  urine,  the  enunciation  of  fome 
other  mpre  general  pathological  modific;itions 
which  this  ^xcrementitious  liquor  prefents,  and 
which,  without  belonging  each  to  a  particular 
<lif«ife»  picfcnt  preternatural  properties  or  aU 
terations,  which  are  met  with  in  fcveral  affcttions, 
different  from  each  other;  fo  that  they 
are  eventual  indications  or  figtis,  but  not 
conftant  and  pathognomic  fymptoms :  fuch 
arc  diecolourlefs,  the  red,  the  green,  the  tur- 
Wd,  the  ledimentous,  the  glairy,  the  oily,  the 
fanguineous,  the  purulent,  and  the  ammoui* 
acal  urines. 

106.  At  the  commencement  offerers  and  in- 
flammatory difeafes,  the  patient  generally  Voids 
a  burning,  high-coloured  red  urine,  nearly 
reiembling  the  blood  in  colour,  hot  and  acrid, 
and  which  ftrongly  irritates  the  canal  of  the 
urethra.  This  kind  of  urine,  called  inflamma- 
tory has  been  morcefpecially  obfervcd  after  the 
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attacks  of  intermittent  fevers.  This  fpeciesof 
urine  does  not  foon  depofit ;  it  does  oot  beicome 
turbid  by  cooling ;  gives  no  fedimentt  and  in 
conftantly  met  with  in  all  cafes,  in  which  the 
temperature  of  the  patient's  body  is  elevated ; 
the  fenfation  of  heat  energetic ;  the  contTa&ion 
of  the  heart,  and  of  the  arteries  more  ilroog^ 
and  the  motion  of  the  blood  more  rapid,  thin 
in  the  natural  fiate.  Phyficians  are  well  ac* 
quainted  with  this  kind  of  urine  ;  it  ferves  them 
as  a  ufeful  indication,  efpecially  when  aflb« 
ciated  with  other  fymptoms,  for  afcertainingthe 
ftate  and  the  violence  of  inflammatory  affec- 
tions.  When  it  continues  for  a  long  time  in 
thefe  difeafes,  it  is  reckoned  among  the  nnh,^ 
vourable  circumftances.  It  has  hot  yet  been 
examined  chemically  ;  it  may  be  fufpeSed 
that  the  ur6e  is  very  abundant  in  it,  and  (Ull 
nearer  to  decompofition,  than  in  the  (late  ol 
Ileal th :  it  is  of  great  importance  to  confirm 
this  notion  by  experience;  and  on  this  account 
I  would  propofe  a  clinical  eftabliihment  to  be 
added  to  tliofe  which  exift;  a  laborator}',  in  which 
the  urine  of  perfons  labouring  under  different 
difeafes,  fhould  be  examined.  That  of  inflam- 
matory difeafes,  ought  to  be  one  of  the  firft 
fubjc6led  to  this  examination. 

107.  All  the  bilious  affections,  both  febrile 
and  chronic,  are  accompanied,  and  (ometimes 
preceded  by  a  very  remarkable  urine,  well 
known  and  diftingui(hed  by  phyficians,  which 
they  call   bilious,  and  which  is    characterized 

I  by 
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by  an  orangc-jnsllow  colour^  refembling  the 
tindare  of  fa^fron :  imparting  the  fame  tinge 
to  the  bodies,  that  are  immerfed  in  it,  and  to 
tbe  bottom  of  the  veiTel  in  which  it  is  contained. 
I  imagined,  nearly  twenty  years  ago,  that  I 
bad  found  the  bilious  colouring  matter,  in  this 
fpecies  of  urine ;  becaufe  having  diffolved  its 
extra6l  in  alcohol,  I  had  feen  this  folution 
precipitated  by  the  addition  of  water.  This 
faft  appeared  to  me  to  accord  likewife  with  the 
notions  generally  prevalent  amongft  all  medical 
pra6Utioners,  who  do  not  doubt  that  the  co* 
lour,  and  even  the  matter  of  the  bile  may  pals 
by  the  urine.  But  other  experiments  that  have 
iince  been  made,  and  in  cafes  where  in  ilrongly 
bilious  urine,  acknowledged  as  fuch  by  able, 
flcilful,  medical  obfervers,  prefented  neither 
the  bitternefs  which  charaderizes  the  billiary 
matter,  or  its  chemical  properties,  efpccially 
the  precipitation  o^  its  folution  in  alcohol,  by 
water,  which  diflinguifh  it,  have  not  confirmed 
my  firft  refult,  and  have  forced  me  to  remain 
in  doubt,  refpeding  the  pretended  immediate 
paflage  of  the  colouring  fubftance  of  the  bile. 
The  bile  has  appeared  to  me,  though  well  difiin- 
guiihable  by  phyficians,  no  longer  to  prefent  its 
diftinftive  charafters,  but  confequently  to  have 
undergone  fome  alteration,  the  nature  and 
caufe  of  which  cannot  be  appreciated  without 
fttbfequent  chemical  refults^  obtained  by  more 
complete  experiments,  and  a  greater  number 
of  means,   than.  I  have  been  able  to  employ. 

R  S  Thefe 
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Thcfe  refearches,  as  well  as  fcvcral  others,  of 
which  I  fliall  hereafter  fpeak,  enter  into  the!  plan' 
of  the  chemieo-clinicul  expernnents  alioVe- 
mentioned.     (No.  ]0().) 

108.  The  mod  ancient  and  moft  conftant  ob- 
fervations  have  proved,  that  at  the  termination 
of  acute  and  febrile  difcafes,  at  the  moment 
when  the  amelioration  of  all  the  fymptoms  in- 
duces a  favourable  turn ;  when  the  evacuations 
called  critical,    accompany    this  amelioration, 
the  urine  is  voided  more  abundautlr,  and  more 
eafdy,  highly   coloured,  without  be!ng  ardent 
or  inflammatory,    and  depofits  as   it  cools, 
pulverulent,  cryfialline,  or  flightly  fcaly  mat- 
ter, of  a  pale  red  colour,  which  eafily  coIIeA^^^ 
and  is  precipitated  to  the  bottom  of  the  vcffe^ 
without  remaining  long  in  fufpenfion ;  this  m  s 
what  is  called  the  critical  urine.     Scheelc  fay^^ 
that  the  matter  of  this. depofition  U  uric  acid, 
and  that  the  proportion  of  this  acid  is  fmgularly 
augmented   by  the  action  of  difcafes.     In  faft, 
we  find  in  it  a  large  quantit}-  of  this  acid,  but 
iih  not  pure:  it  is  mixed  with  a  mucous  ani- 
tnal  matter,    which    frequently    conititutes  a 
great  part  of  it,  and   earthy  phofphate.     This 
fs  one  of  the  analyfis  of  the  urine,  which  mofl 
deferve  to  be  repeated  and  varied  by  differcD 
tbeans     in    the    chemico  -  clinical    inltitutio 
which  I  propofe:    fince,  befides  the  augment 
proportion  of  uric  acid,  the caufe of  which,  i 
of  fo great  importince  to  endeavour  to  determf 
we  uiuft  likewife  diftinguilii  the  aninml  nia 
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fiition  of  the. attack.     He  believed,  according 
to  this  obfervation,  that  the  pain  of  the  gout 
was  occafioned  by  the  regurgitation  of  the  acid 
pbofphate  of  lime,  which  irritated  the  mem- 
bfanes  and   the  articulations :    however,    the 
nature  of  the  arthritic   concretions  does  not 
Gorrefpond  with  this  notion,    becaufe  they  are 
not  found  of  the  fame  fubftance.     For  the  reft, 
the  abience  of  acidity,  and  of  the  phofphate  of 
Itme^  which  cannot  be  doubted  in  the  gouty 
urioe,  may  be  a  neceffary  (late,  fimply  conco- 
mitant of  the  arthritic  affedion,  without  being 
the  caufe  of  it ;  perhaps  there  may  be  a  ftill  more 
immediate  relation  between  the  depofition   of 
Qrinary  calculi,  and  the  attacks  of  the  gout,  fince 
l(mg  experience  proves  that  the  formatjpn  of 
.  calculous  concretions  frequently  fucceed  ar- 
thritic pains ;  new  refearches  therefore  remain 
to  be  made  refpefting  thofe  relations,  and  their 
mutual  influences  r  they    reguire    the   preci- 
fiwi  and  accuracy  with  which  thefe  invefti- 
gations  are  at  prefent  generally  condu6led. 

111.  The  urine  voided  by  rachitic  patients, 
at  the  time  when  their  bones  become  foftened 
and  deformed,  is  frequently  charged  with 
phofphate  of  lime,  and  depofits  a  large  quan- 
tity of  it  by  cooling.  It  is  eafriy  perceived  by 
an  attentive  obfervatjon  of  the  principal  cir- 
ciunftances  of  this  diftafe,  that  a  great  opera- 
tion goes  on. in  the  whole  ofleous  organ  ;  that 
this  fyftem  undergoes  a  real  decompofition ; 
tiiatits  calcareous  phofphoric  part  is  diflblved  ; 

that 
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that  its  gelatuious  part  becomes  infdlated  and 
inflated ;  that  the  foliition  of  the  phofphatc  of 
lime  is  efFcfteil  by  an  acid,  and  that  it  is  car- 
ried abundantly  into  the  urine*  An  examina* 
lion  of  this  liquid,  in  well  marked  cafes  of 
rachitic,  may  throw  great  light  upon  the 
phenoipena  of  this  terrible  afie6liQii,  which  atr 
taches  itfelf  to  the  firft  ages  of  man,  and  leaves 
during  his^  whole  life,  traces  of  its  ravages^  and 
frequently  even  dangerous  remains  of  its  vinir 
lence,  Citizen  Bonhomme,  of  Avignon,  In 
a  ver}^  good  memoir  which  obtained  one  of  the 
prizes  of  the  ancient  ibciety  of  medicine,  npoo 
the  rickets,  afTerts,  that  the  foftening  of  the 
bones  in  thisdifeafe,  depends  upon  tlie  pre<r 
4euce  and  the  a£tion  of  the  oxalic  acid,  generatecf 
in  the  bodies  of  infants,  by  the  debility  of 
their  organs,  the  weaknefs  of  their  ftomach, 
the  feeblenefs  of  their  digeflion.  If  this  notion, 
which  the  author  has  not  yet  veil  proved,  be 
juft,  its  confirmation  will  be  found  in  the  nature 
of  the  urinary  depofition,  which  mud  be  oxalate 
of  lime;  and  this  might  explain  how  the  caU 
cuius  of  the  fame  nature,  of  which  we  ihall 
fpeak  in  the  following  article,  is  formed  in  the 
nriuary  palfages.  Citizen  Turquais,  a  medical, 
fludcnt  in  the  fchool  of  Paris,  has  already 
communicated  to  me,  an  obfcrvation  rcfi>e6ing 
the  urine  of  an  infant  that  died  of  a  difcafe 
Qiiginating  frohi  worma,  which  became  turbid 
almoil  immediately  after  it  had  been  evacuated, 
and  the  fcdimcut  of  Mhich,  exhibited  to  him 
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IB  Its  analyiia^  all  the  chara6lcrs  of  oxalate  c# 
lime:  it  is  evident, *to  how  many  valuable  re- 
fcarchrs  the  examination  of  the  urine  of  ra- 
chitic i>atients  may  give  occafion. 

112.  There  are  two  forts  of  diabetes,    or  of 
immoderate  evacuation  of  urine;  with  relation 
to  the  nature  of  this  liquid  :  ititheohe,  which 
appears   to  be  the  moft  frequent,  the  urine  is 
colourlefs,  white,  iniipid  like Arater,  and  feemsto 
liave  all  its  charaSers  ;  this  difeafe  is  generally 
accompanied  wMth  a  great  thirft,  with  rigours, 
and  with  a  general  coldnefs  of  the  body.     Hie 
other  fpecies  confifts  in  the  difcbarge  of  an 
abundant  urine,  ofafaccharine  tafte;  on  which 
account    it  is  ^called  the  diabetes  7?iellifta,  or 
the  faccharine  diabetes :  this,  which   is  much 
more   rare  than  the  former,    has  been  feveral 
times  obferved     in  ^England,    and    defcribed 
with  much  attention,  both  with  refpc6t  to  the 
diagnefis  and  the  fymptoms,  in  its  caufe  and  its 
treatment,   by  Dr.  Hollo,  an  Engiilh  phyfician. 
By  evaporating  the  urine  of  tlie  latter,  an  ex- 
traA  is  feparated  from  it,  which  is  fwcet,  like 
honey,    and   prefents    many  of  its   properties. 
Cullen  had   before  obferved  it  in  the  hofpital 
of  Edinburgh,  and  he  obtained  this  faccharine 
matter  by  evaporation.     There  is  reafon  to  be- 
lieve, that  in  this  cafe,  tliis  matter  fupph'csthe 
place  of  the  urce  that   is  wanting,    and   that 
then  the  liquid  of  the    kidneys  has  not  really 
the  properties  of  urine.      It  is  lO   an  alteration 
in  the  digefiion,   that  Dr.    RoUo  afcrihes   the 

3  produflioH 
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'produdiion  of  tHis  fingular  dtfeaie;  accordiii 
to  him,  there  is  formed  in  the  fiomacb,  a  fci 
mucQfp-faccharine  fubftance,  which,  on  ac 
count  of  its  abundance,  paflesoffby  theurinar 
paflages.  I  have  already  obierved*.  in  the  arti 
cle  concerning  the  milk,  that  with  females  tiu 
give  fuck)  the  matter  which  is  called  thefogi 
of  milk,  is  formed  by  digeflion,  and  that  tl 
nurfes  are  in  a  ftate,  analogous  to  that  of  pel 
fons  labouring  under  the  faccharine  diabetei 
it  is  poflible  that  a  faccharine  character  may  h 
found  in  their  urine,  efpecially  under  ibmeei) 
cumilances,  when  tlie  milk  is  determined  Id 
towards  the  breads.  This  is  another  fubjd 
of  the  mod  important  and  moftufefulrefearclM 
for  the  progrefs  of  the  art ;  and  it  is  to  thofi 
who  are  much  converfant  with  women  tbi 
give  fuck,  that  it  ought  to  be  prefented  an 
recommended. 

113.  Diagnoflic  and  prognofiic  fymptomi 
have  frequently  been  derived  from  the  colou 
of  the  urine  in  difeafes ;  and  though  ftrang 
abufes  have  been  committed,  refpefting  th 
variations  of  this  charafter,  which,  alone,  an^ 
without  other  indications,  generally  prefent 
only  a  fource  of  illufions,  errors,  and  uticer 
tainties  ;  it  is,  neverthelefs,  accompanied  witi 
feme  circumftances,  the  relations  of  which 
with  the  date  of  the  animal  economv,  are  c( 
fcntial  to  be  known.  In  gentral,  a  natura 
liatc  of  the  urine  in  an  otherwife  fevere  difeaft 
is  aa  alunniny;  fymptoni.      We  have  alread; 

feci 
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Seen  in  wluU  cafes  the  urine  is  white  and  colour* 

lefiy   as  well  as  what  this  indicatejd ;   I  have 

like  wife  fpoken  of  the  red,  ardent,  inflaminatory 

urin&     Green  or  blueiih  urine  has  fomefimes 

been  obfqrved  with  or  without  fed  i  men t  Some*- 

timesy  though  ilill  more  rarely,  this  liquid  is 

of  fo  dark  a  colour,  that  it  appears  to  be  black* 

In  tbefe  cafef I  the  defed  is  genera:lly  afcvibed 

to  the  thickeneci  bile,  and  even  the  atrabile  or 

melancholic  humour,  conveyed  to  the  different 

lefervoirs.      As  we  have   no  accurate  notion 

concerning  the  atrabile,  it  is  evident  that  no- 

thipg  can  be  faid  refpefling  the  greed,  black, 

and  atrabilious   urines,    without   having  ex* 

amined  them  chemically.     It  is  however  well 

known  in  pradice,  that  thefe  kinds  of  urine  are 

ycry  unfavourable,  and  that  they  indicate  the 

greateft  danger^  in  the  cafes  in  which  they  are 

obfrrved.      It  is  evident,  how    much  light  a 

well  made  analyfis  of  this  liquid,  thus  altered, 

muft  diffufe  over  pathology. 

114.  I  have  already  fpoken  of  turbid  urine, 
which  muft  be  well  diftinguifhed  from  the  fedi- 
loentous.  The  firft  is  evacuated  with  a  precipi- 
tate already  formed,  and  frequently  announces 
a  degeneration,  or  alteration,  which  depends 
upon  difeafes  of  the  urinary  paffages  or  organs  : 
the  fedimentous,  which  cio  uoi  dt^polit  till 
after  they  have  been  evacuated,  and  are  not 
properly  critical  urines,  in  which  a  ]iy:lit  ho- 
Qiogenous  precipitate,  of  a  rofc  or  jilac  co- 
lour,   is    formed,    and   held    i'or  a    Ion:*  tiiiie 

liiipcnded 
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firfpenderf,  arc  oftener  met  it'ith  in  tne?  'dlirbi 
difcafw ;  their  depdfition  is  compoftdforta 
pho^hatcs;  and  depends  chiefly  tfjpol/  the 
cafes  df  the  bones,  of  the  articulatiotii,.  ol 
membranes,  and  of  the  mufcular  and  fenfiW 
gans.  Thofe  kinds  of  urine  merit  all  the  al 
tton  of  phyfjcians,  and  ought,  in  'what 
drfeafe  they  prelent  themfelves,  to  be  fubjf 
to  an  accurate  analyfisr. 

There  is  known  in  medicine,  a  glairy,  i 
urine^  ropy  throughout  its  whole  mafs,  or 
in  fome  parts  of  it ;  fometimes  morfe'  of  lefs  t 
flakes  are  feparated  from  the  tirine  aiftd 
pofited,  and  adhere  more  or  lefs  ftrongi; 
the  fides  of  the  veffel.  Both  thefe  u 
generally  accompany  the  difeafes  of  the  1 
der,  and  it  is  thought  that  the  kind  of  mi 
which  feparates  from  them,  proceeds 
the  membranous  and  fenfible  fides  of  this 
cus* 

As  to  tlieoiiy  urine,  M'liich  is  extremely 
and  perhaps  never  a^iiall}'  exifts,  it  is  confit 
as  theftrongeft  proof  of  an  inveterate  acrim 
or  advanced  decompofition  of  the  hum 
There  is  reafon  to  believe,  that  the  urine  w 
has  been  defignated  by  tliis  name,  on  ace 
of  a  (light  ftratum  of  a  greafy  appearanc 
not  really  oily  ;  but  that  the  fuperficial  1: 
which  has  been  taken  for  oil,  is  only  the 
duA  of  a  faline  evaporation,  as  mc  fee  in  h 
chemical   folutions,  the  furfacc  of  which 
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Trnts,  by  the  contaft  ofth?  air.  a  foiiill  portion 
of  their  fait 'fe^wrated  frpni'tfiejiqijoi;,  ^    ;  :.  , 

1 U.  'The  urine  Ts  foni'etlmes  ■fiHiguipolent,  qr 
toixeil  with  a  more  or  leis  abundant  ijiiq^utjty  pir 
Wood  ;  frequently  th'w  liqultl  iVffparatwl  andde-^ 
politei!atnieb6ttoni.of-tlieurinc,.iii  tire  foinnof 
Wacjtifl»  btqwn.  flakes,  -uhich  Jire  gradually" 
diicdloutccl  .arid  diUblvtd,  bccoiiijn^  Te^uwit 
into  wliite  fliafces,,  fnniLir.to  a  thick  glairy  ipifl-, 
tcr.  ■  C'reaiVTiVe  muft  be  t;ikw>  lioiio  cimfpuiid 
(liefahguitioleut  uiinc,  either  wUh jhat  whicK 
is  (;0iot]red  by  the  aliuntfanve  aruraminpiiy  of 
fllfi  rtffe  or  of  tlie  uric  aci'tC." "i"  V'"^*^  that^wlupii 
bastaltciia  coiouriiig  niattcj  from  any  a^Gmeni; 
<T  tiiaTIcine, '  Tiit'h  as  hcvi-iooi'j 'ar'aoA'^ 
*!«.  The  urine  charge(rw'ltri''hro6d,  proceeds 
iageHcral  from  ai*  aft'cfiion  of  tlie  ki^lneys,  of 
Ac  ureters,  or  of  the  tiladtlfr,  which  nlmoQ. 
always  <lej)eii(!s  upon  a  laceratiou  of  the  ve^ls, 
produced  by  the  prefcucc  of  a  tuberculous  or 
f|iinous  calculus.  Sometimes,  however,  fhe 
Wood  in  the'urine  proceeds  from  a  deviation  of 
aoodierfangui nous  evacuation,  fuch  as  tlieineii- 
ftruaj  or  tlie  hemorrhoidal  difcliarge.  Tlie  lat- 
ter isdifiJnguiilied  by  iti>  Ijeiiig  voided  witliout 
pT«-iou3  pain,  aiwl  with  tlic  figns  of  the  fuji- 
prefliou  -of  tiic  nienfes,  or  hemorrhoidal  flux, 
whereas  the  fanguiimlfut  urine  proceeding  from 
»  (Ictift  of  the  urinary  organs,  is  preceded  by 
icute  pains,  and  not  by  fupprcfliou  of  other 
tiacuations. 

Tlie 
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The  purulent  urinep  from  which  the  pus  tl 
is  voided  with  it  feparates  and  is  precipitat 
in  a  thick  liquid,  of  a  white  or  greyifh  coloi 
proceeds  alib  from  a  difeafe  of  the  urinary  o 
ganSy  and  an  alteration  in  fome  of  their  regions 
fometimes,  this  liquid  is  fo  much  altered  b 
long  continued  difeafes^of  the  bladder,  and  tl 
time  which  it  remains  in  it,  as  to  be  voided  i 
a  fetid  and  ammoniacal  (late.  This  is  one  of  tli 
char^^ters  which  the  urine  of  calculous  patienl 
eafily  contra6is^  efpecially  with  old  perfixn 
labouring  under  thefe  afTe&ions.  Itisfu£Gtci 
ently  diftinguiihable  by  its  ftrong  fmell;  iniftet 
of  being  acid  like  healthy  uriuCi  it  turns  tb 
blue  vegetable  colours  green. 


Sectio: 
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Sectiojt  VIIL 

Of4ke  Varieties  of  the  Urine  in  the  different 

Animals. 

116.  THOUGH  the  urine  has  hitherto  been 
eprefented  as  a  liquid  of  a  particular  ijature^ 
Dd  chara£lerized  by  properties  which  exclu- 
vtly  belong  to  it ;  though  we  may  even  re- 
idcnt  to  ourfelves,  according  to  tliefe  notions, 
le  urine  of  the  different  animals  as  approach- 
^  in  a  remarkable  manner  to  the  nature  of 
lat  of  man,  efpecially  by  the  prefence  of  the 
rfe  which  gives  it  its  fpecific  chara6lers  of 
aexcrementitious  humour,  and,  as  it  were,  aa 
Itra-animalifed  matter;  there  muft,  however, 
sift  in  this  liquid,  confidered  in  the  different 
laffes  of  animals,  differences  inherent  even  in 
lieir  nature  and  the  diverfity  of  their  organs, 
f  their  nouriflmient,  of  the  medium  in  which 
liey  live,  of  their  mode  of  refpiration ;  all  M'hich 
ircumilances,  as  I  have  fhown,  influence 
ts  properties.  And  in  faft,  notwithftanding 
be  fm^ll  number  of  refearches  that  hitherto 
tift  in  tbis  rei^d  in  the  annals  of  the  fcience, 
to  coirftaiit  refults  have  already  prefented 
bemfetves  to  chemifts  in  the  firft  labours 
f  this  kind  which  they  have  undertaken :  the 
tC|  that  the  urine  of  every  terreftrial  quadru- 
ped, 
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ped,  or  mammiferous  animal  contains  thefpcct- 
fie  urinary  principle  or  the  urce,   which  gives 
It  its  true  nature;  the  other,  that  it   is  in  the 
number,  the  proportion,  and  thediflerentfpecies 
of  the  faline  lubftanccs  which  are  diffolved  in 
it  at  the  fame  time,  that  the  differences  which 
this    liquid   exhibits    alone    confift.      Indeed 
trc  have  hitherto  examined  only  the    urines 
of  the  horfc,  of  the  cow,  and  of  the  camel,  tlic 
analyfis  of  which  has   been  defcribed  iu  1773i; 
and  1777  by  Rouelle,  the  younger.  Cut  befidcs  . 
that  of  the  horfe,  which  Citizen  VauqucHn  and 
myfelf  have  repeated,  and  in  which,-  togetlier 
ii^ith  the  principal  characters  of  that  of  man,  we 
have  found   fomething  more   tliau   this    able 
chemiff  had  done ;  befides  the  ftriking  analo^e^*. 
which  thefe  three  kinds  of  urine,  alrea<ly  well 
known,  prefcnt  with  each  other,    and  withtliat 
of  man:  fomefa6ls  which  we  have  hitherto  been- 
able  to  colleft  upon  the  urine  of  the  hare,  of  tho 
guinea-pig,  of  the  cat,   and  of  the  tortoife,  af- 
fure  us  ffill  more  of  this  analogy,  and  afford  mt, 
the  means  of  beginning  at  Icaft  to  cftabliili  tlie; 
comparative  hiftory  of  this  liquid  in  the -differ- 
ent orders  of  animals, 

1 17.  The  following  are  the  properties  which 
Rouelle  had  defcribed  in  1773,  in  the  urine  of 
the  horfc.  It  has  a  firong  peculiar  fmell,  anar 
logons  to  that  of  the  urine  of  the  cow.  Itis' 
difcharged  in  a  turbid  ffate  or  quickly  becomes 
fo after  it  has  been  voided;  its  furfacecxpofed 
to  the  ^ir  becomes  covered  with  a  pellicle  fani- 

lar 
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)  the  cream  of  lime,  which  is  renewed 
it  is  broken ;  this  pellicle  amounts  lo 
of  its  weight.  A  gelatinous  fediment  is  de- 
Jd  from  it  which  renders  this  urine  ropy  ; 
property  is  deftroyed  by  agitation  and 
ftion ;  it  turns  the  fyrup  of  violets  green, 
ices  an  efFervefcence  with  the  acids,  and  is 
>itatedlike  lime-water  bv  the  alkalinecar- 
«s.  There  is  obtained  from  it  by  analyfis" 
trafl;  and  a  faponac^ous  matter  the  ur6e, 
mthe  human  urine;  the  faponaceous  mat- 
pretty  abundant  in  it;  the  extraftive  is 
fo  than  in  the  human  urine ;  it  is  black 
itch.  He  obtained  from  thefe  two  fubftances 
ime  produds  as  from  thofe  of  the  urine 
c  cow,  but  no  muriate  of  ammonia  nor 
horus,  as  from  the  extra6l  of  the  human 
Their  refiduum  conttiins  pot-a(h,  they 
a  little  from  the  fame  matters  extrafted 
:he  human  urine.  The  urine  of  the  horfe 
s  no  phofphorus :  it  contains  fulphate  and 
te  of  pot-afli  in  confldcrable  abundance, 
eous  carbonate  foluble  in  the  acids,  which 
verted  int6  lime  by  a  ftrong  fire,  and  is 
into  glafs  by  the  heat  ufcd  for  porcelain ; 
ite  of  lime  which  is  precipitated  with  the 
iing  earthy  fait.  He  found  in  it  no  in-' 
d  pot-afli  as  in  the  urine  of  the  cow.  It 
it%  however,  in  its  putrefaction  the  fame 
Huena  as  the  urine  of  man  and  of  the  cow ; 
ilts  which  it  contains  are  hot  altered;  but 
in  the  extractive  and  faponaceous  matters 
>L.  X.  S  that 
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that  the  putrid  alterations  take  place.  Roi 
promifed  to  afcertain  them  by  new  obfervati 
but  ,he  publiflied  nothing  upon  this  fu 
from  1773  till  his  death,  though  fincc 
above  mentioned  period  he  has  feveral  t 
fpoken  of  the  animal  matters  and  eipecial 
the  urines* 

118.    In  analyfing  the  urine  of  the  h 
more  than  twenty  years  after  Rouelle,   we  1 
confirmed  mod  of  his  refults^  ai^d  have  add 
them  feveral   new  fads.        fliall  here  giv 
account  of  our  labours,  in  order  that  they 
be  compared  with  thofe  of  the  illuftrious 
mifi  who  had  preceded  us  in  this  career, 
urine  of  the  horfe,  at  the  moment  when  i 
voided,  has  the  fmell  of  hay  mixed  with 
of    tranipiration ;    it  is  ropy    like   a   folu 
of  gum,  it  is  bitter  and  laliiie,  and  afterw 
a  little  faccharine  ;  after  violent  exercife, 
turbid  and  white  like  milk ;  that  which  is  vo 
in  the  ilables  and  paftures  is  difcharged  < 
and  becomes  turbid  by  cooling;     its  fpe 
gravity  is  between  1,030,  and  1,050.  It  turns 
fyru()  of  violets  green;  it  efl'ervefces  with 
acids,  and  precipitates  the  nitrates  of  men 
and  of  filver,   and  the  muriate   of  barites; 
oxalic  acid  forms  in  it  an  abundant  precipit 
as  well  as  lime-water  and  the  cauftic  alka 
The  folid  pellicle  which  is  formed  at  its  fur 
by  the  conta6l  of  the  air,  amounts  to  bet\* 
0,002  and  0,011  of  the  weight  of  the  uri 
it  contains  a  vegeto-animal   matter  with 

carboi 
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carbonate  of  lime,  which  conftitutes  its   bafe  » 
forit  becomes  black  upon  ignited  coals^ yielding 
a  ▼apour  of  pyromucous  acid   and  ammonia  ; 
it  froths  and  becomes  covered  with  a  fcum  in 
the  acids.     At  the  fame  time  that  this  pellicle 
is  formed,    the  urine  of  the  horfe  becomes  co- 
loured, and    brown    by  fucceffive  ftrata  from 
the  top  to  the  bottom ;  which  does  not  happen 
to  it  in  clofe  veffeis.     Evaporation     hkewife 
eolours  it ;  when  it  is  reduced  to  a  fourth  of  its 
volume,    there  are  Tormed  in  its  furface  cubic, 
[    felirte,  pungent  crj^ftals,  that  weigh  nearly  0,5 
of  the  urine.  The  concrete  refidue  of  the  eva- 
^rationdiifolves  almoil  entirely  in  alcohol,  and 
frequently  leaves  undiffolved  carbonate  of  foda- 
The  alcoholic  folution  affords  by  evaporation 
cryftals  of  muriate  of  pot-afh,  and  afterwards 
a  fecond  fait,  which  is   brown  and  acrid,  and 
has   been  afcertained  to  be  benzoate  of  foda; 
from   the   folution    of    which  iu   water,    ben- 
zoic  acid  has  been  precipitated   by   muriatic 
acid;  this  fame  acid  is  alfo  found  in  the  urine 
of  the  horfe :  treated  alone  by  tlie  muriatic  acid, 
it  is  feparated  from  it  in  cryftaline  needles  in  the 
courfe  of  time;  it  amounts  to  0,01 1   or  a  Ijttlc 
more  than  0,01  of  the  whole.  When  thealcoho- 
fic  folution  ofthecxtraftof  theurineoftliehorfe 
has  yielded  the  muriate  of  pot-afli  and  the  ben- 
zoic acid  by  the  addition  of  the  muriatic  acid, 
ityields  by  evaporation  an  oily  pellicle  of  mu- 
tiateof  foda:  reduced  to  the  itate  of  fyrup,  it 

S  2  concrctc-3 
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concretes  by   cooling  into  folidand  cryftaline 
ur^e. 

119.  According  to  the  analyfis  tlic  proceffes 
of  which  I  have  juft  enumerated,  the  urine  of  the 
horfe  has  appeared  to  us  to  be  formed  of  car-^ 
bonate  of  lime  and  of  foda,  muriate  of  pot-afli 
and  of  foda,  of  benzoate  of  foda  and  urte; 
it  was  even  in  this  urine  that  we  firft 
recogni,:ed  the  urce  as  a  peculiar  matter, 
by  its  property  of  being  precipitated  in 
denfe  and  comprefled  cryftals  from  the  in- 
fpiflated  mine  by  the  aid  of  the  nitric  acid. 
We  found  it  in  the  human  urine  and  after- 
wards in  the  urinous  liquids  of  fome  otlier 
animals  after  we  had  difcovered  it^  as  a  pe- 
culiar matter,  in  that  of  the  horfe. 

Me  did  not  content  ourfelves  with  thus  af- 
certaining  the  differences  which  exift  between 
the  urine  of  the  horfe  and  that  of  man,  both 
taken  in  their  found  and  natural  ftate  ;  but 
we  purfucd  our  examination  of  the  firft  urine 
'^\h(n  altered  hy  fpontancous  decompofition. 
Inthisftate  it  prefented  to  us  a  dark  and  almr(t 
black  colour,  and  a  very  ftrong  ammoniacal 
fmell  ;  the  acids  precipitated  benzoic  acid  from 
it  with  a  brifk  cffcrvefccnce.  It  contained  na 
more  carbonate  of  lime  ;  it  yicUled  by  dlAil* 
lation  water  charged  m  ith  carbonate  of  am- 
monia, which  ac(piircd  a  rofe  colour  by 
the  addition  of  the  acids  ;  after  this  opcratioa 
it  effervefced  no  more  with  the  latrer;  during^ 
ils  evaporation  there  was  feparatcd  from  it  aa 

oil/ 
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oily,  acrid  and  black   . pellicle.      Its    extraft 
being  diffolved  in  alcohol,    there  remained  ace- 
tile  of  ammonia,     and  the    folution    yielded 
muriate  of  pot-aih  and  henzoate  of  foda;  the 
muriatic  acid  difengaged  from  it  acetous  acid, 
Separated    from    the    benzoic  acid,     and    the 
? Edition  of  the   nitric  acid    did   not  form  iti 
h  thofe  white  filky  cryftals,  which  it  feparates 
in  abundance  from  thefrefli  mine  of  the  horfe. 
Thus  the  differences  obferved  in  this  fermented 
Urine    are     reduced   to     the    abfcnce  of    the 
Carbonate  of  lime,  of  that  of  foda,  of  theur^e, 
and  the  prefence  of  the  acetous  acid   and  the 
carbonate  of  ammonia.     The  laft  docs  not  cxift 
in  this  urine  when  not  altered,  and    it  is  one 
of  the  principal  produfts  of  its  fermentation. 
Tlie  carbonate   of  foda  is  decompofed  in  it  by 
the  acetous  acid,  w  hich    feizes  upon  its  bafe, 
whileitunitesalfo  with  the  ammonia.  Thefefaline 
combinations    oppofe     the    difengagement    of 
gas  duiing  the    fermentation    of   the    urine. 
This  fpontaneous  movement  in  it  is   owing   to 
the  ur6e,  like  that  of  the  human  urine,    and 
this  urinary  matter  is  converted  into  ammonia, 
acetous  and  carbonic  acids — aconveifion  which 
gives  rife   to  all  the  changes  produced  in  this 
liquid. 

120.  Rouelie  is  the  only  chemift  who  has 
examined  the  urine  of  the  cow.  His  enquiry 
publilhed  in  1773  in  the  Journal  de  Medicine, 
contains  the  following  principal  fa(:ts  which 
efiabiilli  a  great  analogy    between  this    urine 

and 
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and  that  of  the  horfe.     The  urine  of  the  cow 
id  un6luous  to  the  touch,  and  has  a  ftfong  and 
peculiar  fmell.  Its  colour  grows  darker  by  keep- 
ing ;  it  never  has  the  fine  amber  tkige  of  the 
human  urine  ;  there  are  formed  at  its  fur^MTC^ 
that  is  in  con  tad  with  the  air,  in  eighteen  or 
thirty  hours,  fmall  oblong  cryftals  withregula; 
faces.     In  two  or   three  days,-  it  depofits  a 
gelatinif6rm  fediment.     It  turns  the  colour  of 
violets  green;    it  effervefces  Mith  the  acids; 
it  is  not  altered  by  the  alkaline  carbonates. 
It  contains  carbonate  of  pot- afl),  which  is  the 
caufe  of   its    effervefcence :  by  adding  to  it 
weak  nitric  acid  and  afterwards  evaporating  H, 
we   obtain    from  it  needled  cryftals  of    nitre. 
We  alfo  find  in  it,  as  in  the  human  urine»  tvo 
fubftances  the  one  called  faponaceous,  the  other 
extraftivc.  Thefirft,  or  the  ur^e,  which  is  very 
abundant,  is  foluble  in  alcohol,  affords  much 
ammonia,  by  the  fire,  M'ith  more  oil  than  that  of 
human   uline;  but    no    ammoniacal    muriater 
Its  coal  is  alkaline  and  efftrvefces  with  the  acids. 
The  ex traQive matter  is   more  abundant  in  it 
than  in  the  human  urine.  It  affords  the  fame  pro- 
ducts as  the  faponaceous.     Both  are,  according 
to  llouelle,  a  little  different  from  thofe  of  tht 
human  uiinc.     Belidcs   thcfe  firft    bodies,  the 
urine  of  the  cow  contains  fulphate  of  pot-aih 
in  conlicierable  abundance,  muriate  of  pot-aft 
and  an  acid  analo<>ous   to  the  benzoic,  foluble 
in  alcohol,  and  w  hich  the  author  has  believed 
to  be   dccompofcd  in'  putrefaction,  as  he  dkl 

not 
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id  it  again  after  this  alterative  move-" 
He  preteuds  alfo  that  this  volatile 
which  he  does  not  pofitively  aflert  to  be 
ne  as  the*  benzoin,  does  not  conflantly 
D  the  urine  of  the  cow.  He  afks  whether 
oes  not  depend  upon  fome  circumflances 
'C  to  the  nourifhment  or  the  drink  of  the 
L  He  concludes  with  aflerting  that  this 
does  not  afford  phofphorus,  and  contains 
ofphate.  He  had  promifed  feveral  other 
;  refpediug  this  urine,  which  he  has  not 
bed,  and  which  certainly  have  not  been 
in  his  papers,  as  nothing  has  appeared 
lis  death. 

.  However,  three  years  and  a  half  after 
iblication  of  Ihofe  interefling  analyfis  of 
ine  of  the  horfe  and  of  the  cow,  Rouelle, 
mnger,  gave  in  the  Journal  de  Medicine 
1777,  fome  obfervations  upon  the  frefli 
le  putrefied  urine  of  the  cameL  He  exa- 
i  It  two  or  tliree  hours  after  it  had  been 
i.  According  to  his  examination,  this 
is  of  a  dark  ale- colour  and  a  little  turbid, 
txlorous  than  any  other,  but  nevertheleft 
r  to  that  of  the  cow,  though  very 
;nt  from  that  of  man  and  of  the  horfe  ; 
tot  muciliginous,  and  does  not  depofit  car« 
e  of  lime  like  the  latter.  A  veflel  containing 
•unce  of  diftilled  water  contained  1  ounce 
3  grains  of  the  urine  of  the  camel,  1  ouncfe 
1  grains  of  that  of  the  cow,  10  ounces 
rains  of  that  of  the  horfe,  and  10  ounces 

15  grain 
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15  grains  of  human  urine  :  thus  the  urine  of 
the  camel  was  the  heavieft  of  alL  It  (lightly 
turns  the  infufion  of  violets  green,  efiervefcei 
M'ith  the^acids,  affords  nitre,  fulphate,  and  mu* 
riate  of  pot-afh  by  the  addition  of  the  nitric^ 
fulphuric,  and  muriatic  acids,  and  by  evipoiv 
tion.  It  affords  by  evaporation  on  the  watefr 
bath  one  ninth  of  its  weight  of  an  extrad  ia  I 
firm  mafs ;  a  quantity  more  confiderable  by  OM 
third  than  that  of  the  extraO;  obtained  from  the 
urine  of  the  cow.  He  concludes  his  examina* 
tion  with  faying  that  the  urine  of  the  cow 
contains  the  two  fubftauces,  the  faponaceovs 
and  the  extraftive;  that  the  latter  is  more 
abundant  in  it  than  in  the  human  urine,  and 
thus  it  refembles  that  of  the  cow;  and  that 
there  are  alfo  found  in  it  fulpliate  and  muriate 
of  pot-afh,  befidcs  free  pot-afli.  As  to  the 
volatile  fait,  he  had  not  difcovered  its  prefencc^ 
and  he  admitted  it  toexjft  in  it  only  by  reafon 
of  the  great  analogy  wliich  he  had  fbund 
between  this  urine  and  thiit  of  the  cow,  in» 
fonmchthathe  thought  itdifiicult  todiftinguifli 
tliem.  At  the  end  of  this  fliort  notice  ref- 
pcfting  the  urine  of  tlie  camel,  he  fays  thatito 
coal,  burned  and  lixiviated,  affords  about  -jV  *^ 
the  M^eight  of  the  urine,  of  faline  matters,  and 
he  remarks  that  the  muriate  of  ammonia  M'hicb 
he  did  not  find  in  this  liquid,  could  not  aftual- 
ly  exift ;  it  is  along  with  the  fixed  alkali,and  that 
it.  is  confequcntly  not  from  ihisexcrementitioui 

humour   thit    the   fal  ammonia  of    Egypt  is 

obtained, 
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Dbtained,  for  the  fabrication  of  which  Haflel- 
qoift,  indeed,  affures  us  that  thty  do  not 
employ  the  urine  of  the  camel. 

122.  The  urine  of  the  rabbit,  which  has  been 
examined  by  Cit.  Vauquelin,  prefented  to  him 
remarkable  analogies  with  that  of  the  three 
ptat  oiammiferous  animals  of  which  we  have 
juft  been  treating.  This  urine  is  turbid  and 
becomes  milky  by  cooling  ;  it  becomes  brown 
in  the  air  and  ferments  ;  it  turns  blue  vegeta- 
ble colours  green,  and  eft'ervefces  with  the  acids ; 
it  precipitates  the  nitrate  of  filver,  the  muriate 
uf  barites,  and  the  magnefian  falts.  Its  fedi« 
ncnt,  diflblved  with  effervefcence  in  the  nitric 
iDd  muriatic  acids,  leaves  a  fniall  quantity  of 
fulphate  of  lime  ami  is  precipitated  by  tlie  a,U 
ludies.  After  fermentation  it  has  a  ftrongly 
unmoniacal  fmell ;  it  is  precipitated  alfo  by  the 
|[all-nut,  but  lefs  abundantly  than  when  frefli. 
The  feimented  urine  of  the  rabbit,  when  eva- 
iorated«  exhales  much  ammonia,  gives  an  oily 
nellicle  at  its  furface,  leaviniir  blackifh  refiduum 
from  which  alcohol  takes  up  the  coloured  part 
ind  feparatcs  a  faline  portion.  The  prefence  of 
die  urce  is  not  fo  fenfihlc  in  this  urine  as  in 
Ibe  preceding  kinds,  and  it  appears  to  undergo 
a  more  profound  or  more  complete  altera- 
tion by  fermentation,  as  it  cannot  be  fenfibly 
piecipitated  by  the  nitric  acj.d.  The  faline 
portion  not  diffolved  by  the  alcohol,  is  a  mix- 
Uineof  carbonate  of  pot-afli  and  of  fulphate  of 
pot-afli ;  the  muriate  of  pot-alh  and  theacetitc 

of 
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of  ammonia,  united   with  a  colouring  matter^ 
are  in  folution  in  the  alcohol,    which  prefents 
the  firft  by  evaporation,  and  the  fecond  by  dit 
tillation.     Citizen  Vauquelin  gives,  as  the  re* 
fult  of  his  analyfis,  that  the  urine  of  the  rabbit 
contains  a  very    alterable    ur^e,   a  gelatinom 
mucilage,  carbonate  of  lime  and  of  magnefi% 
carbonate  of  pot-aili,  fulphate  and  muriate  ef 
pot-aih,  and  that  there  is  formed  in  it  by  fer« 
mentation,    acetous   acid,    carbonic  acid,  and 
ammonia:   he  has  not  indicated  the  benzoic 
acid     undoubtedly   on    account  of  the  fmatt 
quantity  of  this  urine,  which  he  was  able  to 
examine;  neither  has  he  found  any  phofphates 
in  it*     He  admits  a  fmall  quantity  of  fulphur  in 
it,  and  he  remarks,  that  it  frequently  exhales  a 
very  fenfible  fmell  of  the  vegetables,  with  which 
the  rabbits  have  beeii  fed.  It  cannot  be  doubted, 
according  to  this  analyfis,  that  there  are  veiy 
great  analogies  between  this  urine,  and  that  of 
thejiorfe,  of  the  cow,  and  of  the  camel.  The  con- 
ftant  abundance  of  the  ur6e;  the  prefence  of  the 
carbonate  of  lime  and  of  pot-aih  ;  of  the  muriate 
and  fulphate  of  the  fame  Wfe ;  the  abfence  of 
the  phofphates  and  of  the  uric  acid ;  the^  pro-   -a 
perty  of  being  converted  into  ammonia,  and 
into  acetous  acid,  by  fermentation ;  thefe  arc  fo 
many  charafters  by  which  this  liquid  approaches 
on  the  one  hand,    to  the  urine  in  general,  as  a 
peculiar  animal  humour ;  on  the  other,  to  that 
of   the  hairy  herbivorous   animals,    in  parti-* 

cular. 

Though 
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reje^ed  by  this  excretion  ;  but  this  rejeftion  is 
not  to  be  confidered  as  the  principal;  and  ftill 
left,  as  the  only  utility  of  the  urinary  difcharge, 
as  was    done  fonie    years    ago   by  phyfiolo- 
gifts.     It  is  true,  that  at  that  period,  the  con- 
ftituent  materials  of  the  urine  were  but  very 
imperfeftly  known,  fo   that  it  was  to  the  ma- 
line  fait,  that  its  faline  nature  was  almoft  ex- 
dufively  attributed,  and  Stahl  even  maintained, 
that  the  phofphorus  obtained  from  its  extraft 
lielonged   to    that  fait     It    is  now     known 
that  the  phofphates  of  foda,  and  of  ammonia, 
iaremc^^  abundant  than  the  muriates  of  the 
fime  bafes  in  the  human  urine ;  and  that  it  is 
for  their  evacuation  that  nature  has  at  the  fame 
tiinedeiigned  to  provide,  fince  the  urine  is  alwa}') 
charged  with  them.     In  this  kind  of  excretion, 
there    is    a    great   difference    between    man, 
and  the  frugivorous  mammalia :  the  urine  of 
tbft  latter  does  not  contain  alkaline  phofphates, 
and  the  kidneys  in  them  are  not  the  emunctory 
of  thofe  falts ;  but  the  hair  which  covers  their 
ikin,  the  corneous  appendages  which  defend  their 
extremities,  even  their  fweat,  afford  the  means 
by  which    the    phofphoric  acid    is   exhaled; 
indeed  under  another  form    of   combination. 
Their    urine    being    more  analogous    to   the 
nature  of  their  nourifhment,  is  more  alkaline 
than    acid,    and   pot^fli  fupplies  in    it,    the 
phurc  of  the  foda,  of  which  a  pretty  confiderable 
quantity  is  found  in  the  human  urine. 
Vol.  X-  T  129.  The 
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129.  The  phofphates  of  lime,  and  of  magnefia, 
are  peculiar  to.  the  human  urine ;  ^nd  nature, 
having  intended  thefe  falls  to  be  evacuated  by 
the  way  of  the  kidneys,  has  rendered  the  former 
efpecially  foluble  in  their  liquid,  with  the  aid 
of  a  fmall  excefs  of  phofphoric  acid.     As  no* 
thing  fimilar  is  found  in  the  animals,  it  is  evi- 
dent that  one  of  the  moft  important  utilities  of 
the  human  urine,  is  to  evacuate  the  fupcr- 
abundance    of  the   calcareous    phofphate,    or 
earth  of  the  bones.     Accordingly,  its  propor- 
tion in  this  urine,  is  always  relative  to  the  ftatc 
of  the  oflification  :  there  is  little  or  none  of  it 
in  the  firft  ^ge  of  life,  in  which  the  bones  arc 
formed,    and  employ  all  the  phofphate  of  lime 
taken  in  with  the  nourifliment :  it  augments  ia 
proportion,  as  the  bones  grow  harder;  it  is  at 
its  maximum,  when  thefe  have  attained  their 
fuU  growth ;  it  increafes,  when  the  bones  be- 
come foftened  in  various  difeafes ;  and  at  all 
times,  the  knowledge  of  it  is  of  importance  to 
phyfiology  and  medicine.     Inftead  of  this  fait, 
the  principal  fource   of   the    white  fediment, 
which  is  formed  in  the  human  urine,  that  of  the 
mammalia  contains  carbonate  of  lime,  which 
is  alfo  precipitated  from  it ;  and  in  the  animals, 
thefuperfluity  of  phofphate  of  lime  is  conveyed 
into   the  hairs    with  which  their  ikin  is  pro- 
vided ;  into  their  nails ;  into  their  horns  ;  into 
the  different  exterior  appendages  of  their  body, 
and  even  into  the  abundant  fweat,  which  vio 
lent  exercife  occafions  iij  them. 

130.  If 
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130.  If  we  confidcr  the  great  quantity  of 
animal  matter,  peculiar  to  the  urine,  which  I 
have  (lefignated  hy  the  name  of  .uree;  if  vm 
recoUeft,  that  it  exceeds  by  feveral  times  the 
fumof  all  the  other  faline  bodies  diflblved  in 
thisliquid;  that  it  gives  it  its  colour,  its  fmell, 
and  its  real  urinary  charafter;  that  without  it  this 
liquid  would  not  be  what  it  is ;  that  it  has  been 
couftantly  found  in  all  kinds  of  urine  hitherto 
examined,  it  cannot  be  doubted  that  its  expul- 
fion  is  the  principal  end,  the  moft  neceflary, 
and  moft  remarkable  purpofe  of  the  urinary 
evacuation.  When  we  afterwards  behold  it  fo  fo- 
luble,  fo  alterable,  or  fermentcfcible,  moreefpe- 
ciallyfo  fubjeft  to  be  changed  by  the  variation 
of  equilibrium  iuto  carbonate  of  ammonia,  we 
can  no  longer  doubt  that  it  is  an  animal  matter, 
compounded  by  the  vital  aflion  of  the  organs, 
^carried  to  the  laft  term  of  complicated  combina- 
tion, difpofed.by  a  powerful  and  long  chemi- 
cal attenuation,  to  feparate  into  its  firft  ele- 
ments; in  a  word,  a  too  much  animalized  body, 
earned  to  the  maximum  of  animali  ation, 
Dotfufceptible  of  undergoing  any  more  intimate 
alteration,  without  being  decompofed  and  de- 
firoyed,  and  confequenlly  menacing  the  ani- 
mal organization,  with  an  impending  folution 
and  deftruftion,  and  requiring  to  be  evacuated 
by  the  prefervative  power,  which  prefides  over 
the  fupport  of  life.  Accordingly,  this  matter 
is  furcharged  with  azote  and  hidrogen  ;  and  we 
might  affirm  that  the  too  highly  vitalized  portion 

T  2  of 
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of  the  blood  being  carried  to  the  kidneys,  isfepa? 
rated  in  their  intimate  texture,ipto  two  new  mater 
rials,  the  one  highly  oxigenated,or  the  water,  and 
the  other  highly  azoted ;  the  firft,  returned  to  the 
binary  combination,  which  fo  conftantly  accom'? 
panies  the  lad  decompofition  of  the  complicated 
compounds;  the  other,  afluming  at  laft  theeif* 
treme  and  lead  permanent  character  of  animali'?   j 
zation,  which  renders  it  fo  quickly  and  fo  eafily   j 
ftruflable.     Thus  the  urine  being  charged  witl}    j 
this  principle,  which  it  paufes  inceflantly  to  pafs   \ 
out  of  the  body,  carries  off  the  mod  exalted  ani-   i 
mal  matter;  the  mod  dangerous  ferment  for  dw 
other  humours;  the  fource  of  a  putrefadion, 
which  would  Iqofen,  and  even  break  the  ^read 
pf    life,     if    it    were    retained     within    the 
body.        What    important    views     does    this 
confideration  prefent  to  medicine,    and  what 
ufeful  refults  may  it  not  furnifh  to   the  art, 
when  the  nature  of  the  urine  in    putrid  dif* 
pafes,  ihall  be  dudied  ? 

13L  The  uric  acid  is  alfo  one  of  the  exert* 
ments,  which  the  urine  condantly  carries  with 
it,  and  if  we  except  the  dcpofition  of  the  blad- 
der of  the  tortoife,  which  has  prefented  it  tQ 
Citizen  Vauquelin ;  it  appears,  that  the  urine  of 
jnan  alone  contains  this  acid  matter;  the  moft 
pommon  fource  of  the  calculi  of  the  kidneys  and 
of  the  bladder;  for  no  uric  acid  has  hitherto 
been  found  in  the  urine  of  the  other  animals« 
However  it  is  probable,  that  this  acid  has  in- 
timate    relations     with    the    ur^e,     though 

chemical 
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rliemical  means  have  not  yet  fucceeded  in  efta- 
)lifliing  them  with  precifion.  How  does  it 
iiappen^  that  the  ur^e  which  is  very  abun- 
dantly contained  in  the  urine  of  the  mammalia^ 
never  pafles  into  the  ftate  of  tiric  acid? 
Why  is  this  acid  conftant  in  the  human  urine  ? 
How  is  it  produced  there,  and  what  particular 
circumftances  gives  rife  to  it  in  man.,  whilft 
it  does  not  exift  in  the  mammalia,  which  are 
otherwife  fo  fimilar  to  man  in  their  ftru6lure  ? 
All  thefe  are  quedions,  which  it  will  be  poflible 
to  folve  only  by  carefully  following  up  that  de- 
fcription  of  chemico-cUnical  refearches,  of  which 
I  havefpoken  above,  and  which  certainly  afford 
us  ground  to  hope  for  their  folution  by  thefe  re- 
fearches. The  inlereft  which  they  ought  to  ex- 
cite, is  founded  both  upon  the  exclufive  con- 
fiancy  of  this  acid  in  the  human  urine,  and 
upon  its  varied  proportions  in  the  different 
conditions  of  the  animal  economy,  efpecially  at 
the  end  of  difeafes,  as  well  as  upon  the  relation 
which  appears  to  exift  between  its  difcharge  by 
the  bladder,  in  the  heklthy  ftate,  and  its  tranf- 
portation  towards  the  articulations  in  gouty 
affedions  of  which  its  retention  and  metaflafis 
feem  to  be  the  immediate  caufe.  For  the  reft, 
I  fhall  fpeak  again  of  this  fubje6l  in  the  next 
article,  and  I  fhall  return,  under  other  points 
of  view,  to  the  ufeful  confiderations,  which  this 
yet  very  new  matter  requires. 

132.  It  muft  be  already  evident,  howgfeat  ail 
iafluence  the  chemical  examination  of  the  urinii 

muft 
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mufthaveupontliehunlanphyfiology ;  howmucl 
greater  M'iU  it  appear,  when  I  fliall  be  able  to  caufi 
tbisliquiclto  be  confulcred  as  acritical  evacua- 
tion, in  a  great  number  of  difeafes  ;  as  replacing 
other  evacuations  in  a  s:reat  number  of  cafes,  o: 
correfpondinginitsabundanceand  varied  nature 

with  the  diminution,  the  augmentation,  an- 
even  the  variations  of  other  natural  difcharges 
when  I  Ihall  fliow^,  that  by  the  changes  of  i 
properties,  it  becomes  a  fource  of  more  or  Ifc 
certain  indications  for  appreciating  what  ha  j 
pens  in  many  difeafes;  that  by  becoming  charge  c 
for  example,  with  nutritious  animal  matter,  ei 
ther  albuminous  or  gelatinous,as  appears  to  take 
place  in  obftruftions  of  the  abdomen,  rickety 
fcrophula,  difeafes  of  the  ftomach,  phthifics, 
&c.  inftead  of  evacuating  the  urce,  the  laft 
term  of  animalization  ;  the  urine,  in  this  pre- 
ternattiral  ftate,  furni/lics  tlie  phyfician  M'ith 
the  means  of  efti mating  with  precifion,  the 
debility  of  the  affimilating  organs ;  the  defi- 
ciency of  nutrition  :  the  aberration  and  the 
ever  dangerous  difcharge  of  the  alimentary 
juices;  when,  finally,  according  to  the  different 
changes  which  aflecl  it,  I  ihall  find  in  this 
liquid,  examined  with  more  attention  than  is 
generally  done  by  mere  infpcflion,  a  multi- 
tude of  indications  adapted  for  determiniug 
the  prefence,  the  characters,  and  the  various 
ftates  of  fo  many  morbid  atTccVions.  It  will  un- 
doubtedly be  admitted,  according  to  this  (liglit 
iketch,  that  if  there  fiill  remain  many  refearchcs 

to 
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to  be  made  on  this  fubjed^  they  promife  fo 
many  advantages ;  fo  many  applications  of  im- 
mediate advantage  to  animal  phyfiology,  and 
z]xczdy  fo  fuperior  to  thofe  which  could  for- 
merly be  exhibited,  that  the  influence  of  che- 
mical knowledge,  upon  the  rapid  progrefs  of 
this  phyfiology  can  no  longer  remain  problema- 
ticaL 


Section  X, 

Of  the  Chemical  and  Economical  Lyes  of  the 

Urine. 

134.  THE  very  remarkable  charafters,  and  ef- 
pecially  the  pungent  and  acrid  tafte,  as  well  as 
the  ftrong  odour  which  the  urin?  exhales, 
which  fo  eminently  diftinguifh  it  from  every 
other  knowTi  fubftance,  though  it  has  hitherto 
alvays  been  unknown  what  was  the  origin  of 
it,  have  long  lince  caufed  this  liquid  to  be 
ranked  amongft  the  medicinal  fubftances,  and 
even  amongft  the  mod  heroic  remedies.  Its 
medicinal  qualities  were  efpecially  attributed 
toils  faline  nature;  it  had  even  been  recom- 
mended in  fevere  difeafes,  in  which  other  re- 
medies generally  fail.  Thus  it  pafled  for  a 
Wnd  of  fpecific  in  the  obftruftions  of  the  abdo- 
men, and  of  the  liver,  in  the  rickets,  in  obfti- 
Jiatc  ulcers,  and  in  intermittent  fevers,   that 

refilled 
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refilled  other  modes  of  ,treatinent  It  bas  etett 
been  ranked  amongfl  the  mod  efficacious  anti* 
epiliptics,  aphrodifiacs,  hydragogues^  anct 
anthelmintics.  Notwithftanding  the  high  opi- 
nion which  fomc  profeflional  men  have  aX/sh 
tained  of  the  medicinal  properties  of  the  mm, 
and  the  encomiums  which  have  been  beftowed 
upon  them,  fkilful  phy (icians  have  lpngfmcel^ 
nounced  its  ufe ;  and  at  prefent  we  fee  only 
fome  ignorant  praAitioners,  fome  impudent 
empirics,  prefcribe  this  remedy,  or  fome  of  the 
country  people  take  it  of  their  own  accord^  and 
adminifter  it  to  their  children. 

134.  The  internal  adminiilration  of  nrin^ 
ought  not  however  to  be  confidered,  either  ai 
^arfobjeft  of  indifference  to  the  art,  or  as  a  fu- 
tile and  ineffedual  pradice.  Admitting  ibme 
fucceffes  that  have  been  obtained  with  it,  but 
which  have  undoubtedly  been  too  much  boafted 
of,  and  \vhich  have  taken  place  in  difficult  or 
defperate  cafes,  feveral  fads  prove  that  urine 
has  produced  more  or  lefs  violent  affisftions, 
vomitings,  ftrong  diarrhoeas,  even  acute,  pains 
and  efFefts,  ahnoft  equal  to  thofe  of  poifonSi 
When  we  know  the  nature  of  the  ur^e,  we  can- 
not deny,  nay,  we  muft  even  naturally  con- 
ceive the  poflibility  of  this  adion  of  the  urine* 
A  matter  fo  putrefiable,  fo  acrid,  fo  nearly 
approximating  to  deconipofition,  carried  to  an 
excefs  of  animalization,  which  renders  it  fo 
fermentefcible,  may,  nay  muft,  by  eluding 
the  digeftive  power  of  the  gaftric  and  inteftinal 

juicc^ 
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juices,  give  rife  to  more  or  Itfs  perturbation  la 
the  living  animal  economy.     I  am  even  inclined 
to  believe,    that  if  an  inconfiderate  nfe  were 
made  of  it  for  a  continuance,  and  in  too  fmall 
dofi»  for  it  to  aft  very  fenfibly  alone,  it  would 
gradually  debilitate  the  vital  powers,    difpoie 
die  humours  to  fepticity ;  that  it  might  give  rife, 
to  putrid  difeafes,  and  threaten   the  animated 
machine  with  complete  diffolution.     The  pru- 
dence of  phyficians,  which  has  long  fince  re- 
nounced the  employment  of  the  urine,    as  ^ 
medicine,  and  which  certainly  is  founded  npoit 
enlightened  experience,    is  laudable  and  for- 
tunate for  the  human  race ;  and  it  muft  be  left 
to  quacks,  to  employ  a  medicine,  the  difguft* 
ing  qualities  of  which,  as  we  fee,    are  not  the 
only  inconveniences  which  patients  have  to  ap- 
prehend from  its  ufe. 

135.  The  employment  of  urine,  as  a  topical 

remedy,  in  a  great  number  of  external  aifec- 

tions,  is  fiill  much  more  frequent,  and  is  not 

indeed  accompanied  with  the  fame  dangers,  or 

the  fame  caufes  of  apprehenfion.     It  is  ufed  in 

cafes  of  burns,'  contufions,  cold  humours,  and 

lymphatic  congeftions ;  it  is  thought  to  pqffefs 

ailrong  attenuant  power;  it  is  frequently  affo- 

ciated  with  farinaceous  fubiltancea  and  emollient 

herbs,  for  cataplafms  and  liniments  of  different 

kinds.     It  has  been  efpecially  recommended  for 

the  bums  produced  by  inflamed   phofphorus, 

and   chemifts   have    announced  it,    as    being 

^oft  a  fpecific  id  this  cafe^    This  can.  only  be 

on 
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on  account  of  the  cUfcutient  and  rq>ercuffive 
quality  that  has  been  obferved  in  it.  Some  have 
alfo  recommended  its  application  to  parts 
affeded  with  gout  and  rheumatifm;  but  its 
ixfe  may  not  be  indrfFerent  in  this  cafe,  and  I 
think  it  more  prudent  to  abftain  from  it,  in  afi 
cafes ;  it  ought  never  to  be  employed  without 
precaution;  and  too  much  attention  cannot  be 
beftowed  upon  obferving  its  efFefts.  Recourfe 
ihould  be  had  to  able  men,  well  fkilled  in  the 
pradice  of  the  art,  for  direfting  its  employment 
and  moderating  its  adivity. 

136.  The  chemical  ufes  of  the  human  urin^ 
are  much  more  certain,  and  more  to  be  retomr 
mended  than  its  medical  applications.  Though 
this  wasthefirft  fubftance  from  which  phofpho- 
rus  was  extrafled,  it  has  not  been  employed 
for  this  purpofe,  fmce  1774»  the  period  when 
Scheele  and  Gahn  difcovered  the  extraftion  of 
that  combuftible  body,  from  bones.  However, 
with  the  aid  of  fome  chemical  preparations^ 
we  may  ftill  avail  ourfelves  with  great  advantage 
of  the  phofphates  contained  in  this  liquor, 
for  obtaining  phofphorus  from  them.  When 
frefli  urine  is  precipitated  with  the  nitrate,  or 
acetite  of  lead,  a  depofition  is  formed  of  info- 
luble  phofphate  of  lead,  proceeding  from  the 
decompofition  of  the  three  phofphates  of  the 
urine ;  this  fait,  collecled,  very  carefully  waft- 
ed, and  immediately  diftilled  with  one-fourth 
of  its  weight  of  charcoal,  eafily  yields  phpf- 
phorus.      The  colouring  matter,  or  the  urfe 

and 
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andtbe  uric  acid, which  are  depofited  in  part  with 
the  phofphateof  lead,  do  not  impede  the  fuccefs 
of  this  operation ;  they  only  render  the  produfts 
$:omplicated  by    the  carbonate  of    ammonia, 
^vhich  they'furnifli,  and  contaminate  the  phof- 
phorus  a  little  by  the  oil  which  they  yield  ia 
their  decompofition  by  the  fire ;  but  the  vola- 
tile faline  produ6l    remains  in  fglution  in  the 
^^ater,  in  which  the  phofphorus  comes  over  and 
is  received  ;  this  is  pretty  eafily  purified,  either 
by  diftilling  it  with  a  gentle  heat,  or  by  prefling 
itfeveral  times  fucceflively  under  water, through 
a  chamois-fkin*     The  muriate  of   lead,  which 
alfo  accompanies  the  precipitate,  may  be  fepa- 
rated  by  wafhing  with  large  quantities  of  water, 
cfpecially  when  the  water  is  fharpencd  with  a 
little  muriatic  acid.     This  fabrication  of  phof- 
phorus   may    be    praftifcd    with     advantage 
in  houfes    where  a    great    number    of    per- 
fons  are  colleiled  together,  by  carefully  accu- 
mulating their  urine  in  troughs,  precipitating 
it  every  day   with  a  foluble  fait   of  lead,  and 
colleding  the  precipitate,  till  there  is  a  fuffi- 
cientquantitj'of  it  to  he  fubjefted  to  diftillation. 
The  apparatus     of    Pelleticr,    may    be     em- 
ployed for  this  purpofc.     The  falts  of  zinc  may 
befubftituted  inftead  of  thofe  of  lead  ;  but  they 
are  dearer  than  the  latter,  and  could  only  be 
employed  in  places  where  they  were  very  abun- 
dant 

137,  Another  chemical  ufe  of  urine,  which 
w  not  confined  to   that  of    man,    but     be- 
longs 
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longs  equally  to  the  urine  of  all  animals,  is^  th 
produAion  of  ammonia.  By  evaporating  thi 
liquid  to  the  confiftence  of  an  extraft,  and 
diftiiling  it  in  proper  apparatufes,  a  large 
quantity  of  ammoniacal  carbonate  is  obtained. 
Haller  has  long  ago  indicated  this  ufeful  ap- 
plication of  the  properties  of  tlie  urine.  It 
was  formerly,  propofed  to  employ  this  proJuft 
in  medicine,  and  valuable  properties  were  attri- 
buted to  it ;  at  prefent  we  are  better  inftrufted 
upon  thisfubjed,  and  know  that  this  carbonate 
of  ammonia  does  not  differ  from  that  which  is 
obtained  from  all  the  animal  fubflanccs ;  but  that 
when  well  purified,  it  is  the  fame,  from  what- 
ever fubftance  it  has  been  obtained,  and  that  it 
is  of  much  greater  importance,  to  confider  its 
abundant  produftion  from  diftilled  urine,  for 
the  ufes  of  the  manufafturers  in  the  fabrica- 
tion of  ammoniacal  muriate,  than  for  medicinal 
preparations.  Thus,  for  example  it  would 
be  ufeful  to  combine  with  the  operations  of  the 
fait  works,  where  the  mother-waters  contain 
muriate  of  lime,  the  extradion  of  the  carbo- 
nate of  ammonia,  by  the  diftillation  of  pu- 
trefied urine.  Tliis  produ6l,  united  with  the 
mother- waters,  from  which  it  would  feparate 
carbonate  of  lime  or  chalk,  would  leave  dif- 
folved  in  it,  muriate  of  ammonia,  and  this  would 
be  obtained  by  evaporation.  We  might  alfo 
precipitate,  by  the  ammoniacal  produft  of  the 
urine,  a  water  charged  with  fulphate  of  Ijni^, 
or  this  fait  fimply  diluted  in  water,  ex t raft  the 

4  fulphate 
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fulphate  of  ammonia^  thus  formed,  and  heat  it 
with  muriate  of  foda,  in  order,  by  the  a6iion  of 
the  eleftive  attradions,  to  fublime  from  it,  am- 
noniacal  muriate* 

138.  Citizen  Vauquelit  and  myfelf  have  in- 
dicated the  urines  of  cattle,  as  proper  for  fur- 
piihing  benzoic  acid ;  and  this  is  another  che-> 
mical  ufe  to  which  they  may  be  applied.  For 
this  purpofe,  we  ihould  evaporate  thefc  urines 
^  little,  pour  into  them  muriatic  acid,  fuffi* 
dently  concentrated,  and  waih  the  white 
cryilalline  precipitate  of  benzoic  acid,  which  is 
obtained  from  them.  A  preliminary  experiment 
(hould  alfo  be  made  of  the  urine  of  the  mam- 
malia, that  is  deftined  for  this  operation  ;  for  it 
iipoiSble,  that,  according  to  the  aliments  with 
which  the  beails  are  fed,  that  the  liquid  may  con- 
tain too  little  of  this  acid,  for  it  to  be  extraded 
with  profit,  though  I  do  not  think  this  circum- 
fiance  frequent  enough  to  oppofe  any  obfiacle 
to  the  extradion  of  the  benzoic  acid ;  the  urine 
which  has  remained  in  the  litter,  and  runs  off 
at  the  bottom  of  the  dung-heaps,  may  alfq 
ferve  for  the  fame  operation- 

139.  The  employment  of  urine,  in  the  arti- 
ficial preparation  of  nitre,  is  apother  of  its  mod 
important  ufes ;  it  contains  a  fufficient  quantity 
of  animal  matter,  to  favour  the  produd.ion  of 
mtric  acid  in  putrefaction.  But  that  of  the 
iKuunmiferous  animals,  is  in  this  refpeCt^  greatly 
preferable  to  that  of  the  human  fpecies.  The 
letter  contains  muriate  of  foda  and  phofphates, 

which 
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which  render  the  portion  of  faltpetre,  which  h 
formed  in  it,  both  very  impure  and  very  fcanty 
ti)at  of  quadrupeds,  on  the  contrary,  ha 
over  the  human  urine,  the  great  advantage  c 
being  charged  with  pot-afh,  and  muriate  ^ 
pot-afh ;  and  in  proportion  as  the  nitric  ac  i 
is  formed,  it  is  converted  into  fufficient] 
pure  nitre;  the  portion  of  nitrate  of  lime,  whio 
is  formed,  is  alfo  decompofed  by  the  mu- 
riate of  pot-afli.  On  this  account,  the  herdf- 
men  of  Switzerland  extract  an  abundant  quan- 
tity of  very  fine,  faltpetre,  from  the  putrefied 
litter  of  their  cattle,  and  from  the  earth  under 
their  flails.  In  Denmark,  all  the  farmers  form 
artificial  faltpetre-beds  with  the  dung  of  their 
cattle,  which  they  niix  with  fand,  and  leave  to 
be  (lowly  decompofed. 

140.   Human  urine  has  been  employed   from 
time   immemorial,    for  fulling   and    cleanfing 
of  wool.     The  fullers  and  dyers  of  Rome,  who 
by  a  decree  of  police,  were  baniflied  from  the  city 
to  the  other  fide  of  the  Tiber,  preferved  the  urine 
in  large  earthen  veffels,  in  which  they  fuffered 
it  to  putrefy,  as  Martial  informs  us,  in  feveralof 
his  epigrams,    >vhere   he  inveighs    againft   thft 
naufeous  fmells  proceeding  from    their  work- 
jfliops  ;  it  is  ftill   employed  in   fome   countries 
for    fimilar    ufes.     The    human    urine   enters 
alfo     into     feveral    compofitions    for  dying. 
With  it,  and  by  maceration,  are  prepared  the 
red  colour  of  archil,  and  feveral  other  colouring 
matters,  with  fome  fpecies  of  lichens,  the  rocel- 
la^-the  parellus,  &c. 

1  Article 
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Article    XXVI. 

}/the  Urinary  Calculi  of  the  Human  Species, 
and  of  the  Arthritic  Conceptions. 


<  ' « 


Section    I. 

^the  succefftve  Inquiries  that  have  been  made 
refpeBing  Urinary  Calculi. 

1.  THOUGH  the  urinary  calculi,  which  arc 
formed  in  the  human  kidneys  an4  bladder,  are 
only  morbid  and  preternatural  concretions ;  yet 
as  the  materials  of  which  they  are  formed,  arc 
almoft  all  contained  in  the  urine  of  healthy 
fubjefts ;  and  as  their  ftudy,  by  throwing  light 
opon  the  means  of  oppofing  their  formation,  or 
effefting  their  folution  in  the  bladder,  may  ren- 
der the  very  important  hifioryof  this  excremen- 
titious liquor ftill more  complete,!  have  thought 
it  proper  to  treat  of  them  after  thehiftory  of  the 
urine.  I  have  befules  been  induced  to  do  fo, 
by  the  intereft  which  this  ftudy  mud  have  in 
thechemiftry  of  the  phyfiology  of  animals  ;  ef- 
pecially  fmce  the  laftdifcovcries  made  upon  the 
compolition  of  thefe  concretions.  1  fliall  divide 
vhat  I  have  to  fay  upon  this  fubjed,  into  eight 
paragraphs.  In  the  iirft,  I  iliall  fet  forth  in  a 
few  words,  the  hiftory  of  the  inveftigations  and 

chemical 
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chemical   refearches    made   upon  the  humia 
urinary  calculi;  in  the  fecond,   I  fliall occupy 
my  felf  M^ith  their  feat  and  phyfical  propertia; 
in   the  third,    I  ihall  enunciate  the  difiercat 
materials,  which  conilitute  them,  accoidingto 
thelaft  analyfismade  by  Citizen  Vauqueliniaal 
ray  felf ;  the  fourth  ihall  treat  of  their  methodii 
cal  claffificatTon :  the  objea  of  the  fifth  fhill 
be  fome  confiderations  relative  to  their  caufesand 
formation;  the  ijxth  fhall  comprehend  the ex' 
amiuation  of  the  folvents  appropriated  to  theft 
calculi;  to  the  feventh^  I  fliall refer  the  coot^ 
parifon  to  be  eflabliihed  between  the  urinaij 
concretions  of  man,  and  thofe  of  the  animals; 
finally,  I  ihall  appropriate  the  eighth  aad  lair 
paragraph  to  the  analyfis  of  the  arthritic  coih 
cretions,  in  which  there  has  long  been  admittof 
an  intimate  analogy  with  the  calculi  of  the  kid^ 
ucys  and  bladder,  though  it  has  not  as  yet  been 
fulficiently  eitabliihed.  by  their  chemical  ex^ 
mination. 

2.  The  ancients  had  no  accurate  notions  of 
the  nature  of  the  urinary  calculi,  nor  could  thef 
attach  any  interefl  to  this  kind  of  knowledge; 
for  their  notions  refpefting  the  compofition  of 
the  difi'erent  natural  bodies,  compared  with  each 
other,  were  abfolutely  nothing.  From  Gaki 
to  Paracclfus  and  Van  Ilelmont,  we  find  no^ 
thing  but  fi6lions  or  hazarded  opinions,  in  the 
books  of  medicine.  Thefe  two  lail  medical 
cheniifts,  without  being  better  acquainted  with 
t)ie  human  urinary  calculi,  than  thofe  who  bad 

preceded 
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preceded  them,  began,  however,  to  form  fome 
fufpicions  concerning  their  component  princi- 
ples, and  to  confider  them   as  very  particfilar 
matters.     Paracelfus  had  invented  the  name  of 
dueleck  forexpreffing    this    particular  nature; 
wid  he    thought  that  the  calculi  were  com- 
pofed  of  a  fluid  matter,    and  of  a  petrif)'ing 
jttice;    though   he  M^ell   remarked,   that  there 
iras  an  eflential  difference  between  the  ftones, 
properly  fo  called,  and  the  calculi  of  the  blad- 
der,  which  have  been  fo  inaccurately  calleid 
Jimcs.    Van  Helmont,  in  his  celebrated  trealifc 
De  Liihiaji^    has  introduced  more  of  genius 
tti,  imagination,  than  accurate  refults  of  ex- 
periments. We  owe,  however,  to  him,  the  inge- 
Bious  notion  of  comparing  the  vefical  calculus 
to  tartar,  and  one  of  the  firftdefcriptions  of  the 
effefts  of  diftillation  upon  this  concretion.     He 
obtained    from  it,    a  fetid   liquor;    a  yellow 
cryftalline  fublimate;  an  oil,  fimilar  to  that  of 
urine,  and  a  friable  coal,  little  faline.    A  fingu- 
[    lar  approximation  might  be  made  between  the 
refultis  of  Van  Helmont,  and  the  modern  expe- 
riments. 

3.  The  learned  Hales  has  much  infifted,  in  his 
aiiimai  ftatics,  upon  the  aeriform  produ6l  which 
fte. calculus  of  the  bladder  furniflies,  particu- 
larly its  quantity  ;  he  has  explained  its  folidity 
Vy  the  prefence  of  this  fluid,  which  he  con- 
fidcTcd  as  the  cement  of  bodies.  But  this  idea, 
wkfch  was  adopted  during  more  thaii  30  ycar^, 
wltfe  enthufiafm,  by  the  phyfiologifts,  has  been 
Vol.  X.  U  fubvertcd 


£90  URINARY    CALCULI^ 

fubverted  by  the  difcoveries  refpefting  thcelaftic 
fluids,  and   their  differences.     A  multitude  of 
phyficians    have    written  upon  the    calculus, 
without   better  determining  its  nature.    The 
principal  authors  of  this  clafe,  fince  Hales,  till 
in  the  year  1776,  were  Boerhaave,  Slare,  Denyii 
Dediarding,    Venette,    F.   Hoffman,    Hartley,  ' 
Wyth,  Morand,  Palucci,   Lobb,  Deffault,  Laii- 
ncy, Tenon,  who  with  fome  true  and  well  obfervcd  ' 
fafts,    upon  the  chemical    phenomena,  whidi 
the  calculi  of  the  human  bladder  prefent,  bavi^ 
however,  configned  in  the  annals  of  fcience,  no? 
thing  but  errors  and  hypothefes,  marked  from 
time  to  time  by  fomc  ufeful  views,  or  by  foiae 
ingenious  ideas.  Margraff  himfelf,the  laft  whom 
I  fliall  mention  in  this  lift  of  men,  who,  nol- 
withftanding  their  great  talents,  have  made  no 
advancement  in  the  knowledge  of  the  urinaif 
calculi;  Margraff',  able  chemift  as  he  was,  dc- 
fcribed  in  the  year   1775,  in  the  memqirs  of 
Berlin,  only  the  aflion  of  fire  upon  thefe  coucre* 
tions,  and  did  not  afcertain   their  nature.    I. 
fliall  not  here  fpeak  of  all  thofe  men  of  the 
faculty,  who  have  written  upon  pretended  li* 
thontriptics,  upon   folvcnts  of  all   kinds,  and 
who   have  announced   only  erroneous  refidts, 
without   faying  any  thing  refpefling  the  com* 
pofition  of  the  calculi ;    an  objeft   fo  natural, 
and  fo  ncceffary  to  be  determined,before  folvcntt 
could    be    propofcd    worthy   of    attention  or 
confulcace. 

♦.  It 
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4.  It  is  to  Schcele,  as  I  have  already  indi- 
cated in     another   place,    that  the   firft,    and 
the  moft    important  difcovery,  refpe6ling  the 
buinan  urinary  calculi  is  to  be  attributed.     Be- 
Fore  him,  it  liad  been  believed  in  a  vague  man* 
ner,  that  the  matter  of  the  calculi,  was    an 
earth  analogous  to  that  of  the  bones,  of  which 
alfo,  no  exa6l  notion  was  poffefled,  as  has  been 
ihown  elfewhere.  The  illuftrious  Swediflichemift 
proved,  in    1776,  that  thefe  concretions  were, 
formed  by  a  particular,  almoft  infolutle   acid, 
which  the  leys  of  cauftic  fixed  alkalies  diflblved 
Veil,  and  that  they  contained  no  lime.     Berg- 
ittan  confirmed  the  difcoverv  of  Scheele,  and 
Wnounced,  that  he  had  obtained  precifely  the 
fame  refult  from- his  analyfis.     I'hough  this  is 
iiifacl  one   of  the  fineft  difcoveries  that  have 
been  made  in  chemiftry,  it  is  very  remarkable, 
that  Scheele  pretended  he  had  found   cxaftly 
the  fame  principle  in   all  the   human   calculi, 
that  he  has  alferted,  that  they   were  all  folely 
conipofed  of  the  fame  acid  matter,  and  that  he 
kas  not  had  occafion  to  obferve  fuch  concretions 
of  another  nature  ;  M'hereas  there  exift,  as  I  fliall 
make  appear,  at  leaft  four  other  materials  in  the 
^KfTerent  fpecies  of  calculi  ^of  the  human  kid- 
^ys  and    bladder.     We  might  be  induced  to 
think,  that  Scheele  had  never  feen  more  than  a 
fingle  fpecies  of  thefe  concretions,  or  that  he 
W  feen  only  a  fmall  number,  which  prefented 

>H)  varieties  to  him  in  their  compofition, 

U  S  5.  Be- 
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5.   Between  the  period  of  the  difcoveries  of 
Scheele,    and    the    'nujuiry   iu   which    Citizen 
Vauquelin  and  niyfelf  have  been  engapjed  fincp 
17^2,  a  conliderable  number  of  authors  liare 
publifhcd  diHertations  upon  the  urinary  calculit 
fome  of  whom  liave  confirmed  the  theory  oi 
the  Swedilh  chemill,  but  thefe  arc  the  fmalltft 
number  ;  the  others  have  endeavoured  to  com?- 
bat  and   invalidate  it  ;  fome  have  added  to  it 
feveral  fads,    particularly   upon  the   variaticw 
of  their  materials,  and  efpecially  on  the  prefencc 
of  the  phofphate  of  lime  in  thofe  concretion! 
Though   there   are  ftill  iu  works  of  this  laft* 
mentioned    kind,  incorrectnefles  and  even  verjf 
ferfous  errors ;    the  authors  have   at  leaft,  up 
longer  confined  themfelves  to  thedifiingui()iinj{ 
the  urinary  calculi,   by  their  form,  their  colour, 
their  furface,    llieir   fize,     their  hardnefs,  and 
only  by  their  pliyiical  properties,  as  had  been 
done  before.     It  is  to  thefe  three  clafles  of  in- 
quiries, that  we  have  to  refer  the  memoirs  and  .; 
differtationsof  Aleflrs.  Dobfon,  Percival,  Falco-  \ 
ner,  and  Achard,  upon  the  lithonthriptic  aflion  \ 
of  the  carbonic  acid,  and  of  many  others,  upon  : 
the  analyfis  of  the  ftones  of  the  bladder,,  elpej-  ' 
cially  of  Meffrs.  Harteukeil  in  17^5,  Tycbfea 
in  1786,  Link  in  1788,  Titius  in  1789,  Waltbcr    * 
in   1790,  Brugnatelli  in  1793,  and  Pearfon  ia 
the  firft  part  of  the  philofophical  tranfaftions  of 
179H.     I  do  not  here  mention  a  number  of  the* 
fcfis,  or  academic  diilcrtations,  which  haveap* 

pearcil 
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[iearcd  for  twenty  years  paft  in  the  different 
iiniverfities  of  Germany,  and  in  which  \ye 
Bnd  nothing  but  repetitions  or  antiquated 
errors. 

6.  During  this  interval,  being  inceflantly 
occupied  with  whatever  appertained  to  animal 
chemiftry,  I  had  taken  for  one  of  the  principal 
objeftsofmy  refearches,  the  analyfis  of  concre- 
tions of  all  kinds  ;  and  I  publiilied  at  difteretit 
times,  in  the  Annales  de  Chemie,  tlrc  refults  of 
my  experiments.  The  labours  of  Mr.  Pearfon, 
which  efpecially  turns  upon  a  critique  on  tlie 
difcovery  of  Schecle,  and  by  which  he  wifhed 
to  prove  that  the  matter,  called  Uthic  acidy  in 
the  French  nomenclature,  was  not  really  acid, 
but  a  kind  of  animal  oxide,  induced  Citizen 
Vauquelin  and  myfelf,,  to  refume  in  the  moft 
extenfive  manner,  the  chemical  examination 
of  the  urinary  calculi,  and  to  compare  their 
differences ;  for  their  afpeft  alone  indicated  to 
118,  that  there  mnft  ex ift,  very  confiderable  dif- 
ferences between  them.  We  colleded  upwards 
offive  hundred  different  fpecimens  of  thefe  con- 
cretions, and  their  analyfis  led  us  to  unexpeded 
lefults.  We  (aw,  that  iuftead  of  a  fingle  com- 
petent matter  of  thefe  calculi,  which  Scheele 
had  admitted,  there  were  four  or  five  other 
different  ones;  that  fometimes  each  of  thefe 
iftaterials  was  infulattd,  and  that  frequently 
feveral  were  combined  to  the  number  of  two, 
*iid  even  of  three  in  a  fingle  calculus  ;  that  we 
wiight,  with  reference   to   this  mixture,  or  the 

refpeftive 
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refpedlive  difpofition  of  thefc  matters,  claffil 
the  urinary  calculi  in  quite  a  different  mann^ 
and  with  much  more  accuracy  than  had  hither 
been  done  ;  that  the  acid  found  by  Scheele,  a^ 
ally  exifted,  and  ought  not  to  be  confidered  a^ 
mere  oxide;  that  the  name  of  lithic  acid,  wa^ 
not  a  proper  one,  but  that  that  of  uric  acid 
ought  to  be  fubftituted  inftead  of  it;  finally, 
that  the  lithontriptics  mull  vary  according  ta 
the  nature  of  the  calculi,  and  that  they  could 
jiot  always  be  taken  from  the  clafs  of  thele)'$ 
ofcauftic  alkalies,  as  the  too  limited  analyfe 
of  Scheele  indicated. 

7-  It  refults,  in  general,*  from  the  whole  of 
thefe  new  fafts^^  obferved  fince  the  difcovery 
of  the  Swedifh  chemift,  upon  the  analyfis  of 
the  human  urinary  calculi,  which  has  at  the 
fame  time  been  extended  to  that  of  the  urinary 
calculi  of  feveral  other  animals,  and  of  animal 
concretions  of  different  parts  of  the  body,  that 
this  part  of  chemical  knowledge  is  at  prefent 
much  farther  advanced  than  it  was  before;  that 
wq  have  at  prefent  very  extenfive  notions  refpeft"r 
ing  thediff erences  of  compofition  exiftjng  in  thi$ 
clafs  of  matters ;  that  thefe  notions,  being  intro? 
duced  into  medical fcience  may  throw  the  great- 
eft  light  upon  the  formation  of  the  differeDt 
animal  concretions,  and  upon  feveral  points  of 
animal  phyfiology ;  that  all  the  vague  ideas, 
all  the  uncertain  or  hypothetical  theories,  hi- 
therto prefented  upon  the  origin  and  the  nature 
pf  t;he  calculi  of  the  kidney?,  and  of  the  blad- 

def) 
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cler,  difappear  and  enter  into  the  clafs  of  the 
fiftions,  with  which  this  fcience  has  fo  loftg 
been  over-loaded ;  that  the  doftrine  of  the  li- 
thontriptics,or  folvents  of  calculi,being  reduced 
tb  its  juft  value,  is  as  much  perfeded,  orasftf 
a3vanced  as  the   art    can  hope ;  finally,    that 
tlie  means  of  analyfing  the  animal  concretions^ 
being  now  well  determined,  and  fufficiently  va- 
ried, for  appreciating  their    real   nature,    the* 
recourfe  ought  no  longer  to  be  had  to  certain 
analogies  which  are  often  fo  fallacious    in    de- 
fcribing  thefe  concretions.  All  thefe  new  data 
fliallbe  fct  forth  in  the  courfe  of  this  article. 


Section  IL 

Of  the  Seat  J  and  of  the  Phyjical  Properties  of 

the  Urinary  Calculi. 

8.  THE  urinary  calculi,  being  formed,  as  their; 

name  indicates^  of  one  or  of  feveral  matters  con^ 

ttined  in  the  urinc,may  occupy  any  of  the  places 

vhich    this    excrementitious  liquid   traverfes. 

They  are  found  in  the  pelvis  of  the  kidneys,  in 

vfte  ureters,   in  the  bladder,  and  in  the  urethra. 

Their  concrete  ftatehas  caufed  them  to  be  called 

fiones,  and  many  authors  have  in  faft,  fo    faj^ 

confounded  them  with  thefe  bodies,  that  they 

attempted      to    explain    their      formation    by 

Ae  fame  mechanifm.  Their  firft  feat,  or  th(5 
-  ■  *  « 

place  of  their  original  formation,,  being  the  pelt 
Vtt  of  the  kidney,  where  the  urine  filtrates,  if 
is  by  the  feparatiou  or  the  cryftaHization  of  ^ 

fubftance 
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fybflance  diflplved  in  this  liquid,  and  which  ii 
tpQ  quickly  (lepofited  from  it,  that  their  co& 
crqtion  commences.  They  may,  however,  ejpi^ 
calpulous  concretions,  ^formed  originally  in  tlu 
ureters,  thp  bladder,  or  the  urethra ;  but  thfUi 
C^fes  are  in  g.etieral  more  rare,  and  it  is  eafy  ti 
fe(J|  that  the  calculi  of  thefe  three  laft  regioM 
inp.(l  frequently  have  fpr  their  origin,  calpuloi^ 
D^y^lei,  that  have  been  formed  in  the  kidneys^ 
9.  The  renal  calculi,  vajy  much  in  theii'fe^ 
their  fprm,  their  colour,  their  furfa,ce,  tbei 
44^fity,.  and  their  interior  texture.  They  ar 
nipf^  frequently  fmall,  concrete,  roundifh  bodies 
fmooth  externally,  brilliant  and  cryftalliue;  0 
a  reddifh  fawn,  or  wood  colour,  hard  enougl 
to  take  a  polifli,  and  which,  on  account  0 
tJxeir  (inallnefs,  readily  move  in  the  ureters  aw 
bladder,  and  are  difcharged  by  the  canal  of  th* 
urethra:  they  are  then  called  gravel,  whid 
name  is  alfo  given  to  the  difeafe,  in  which  the^ 
are  voided.  Sometimes  the  gravel  are  unequal 
granulated,  rough  at  their  furface,  frequentl; 
even  angular,  prickly,  pointed,  apd  thougl 
fmall  in  fize,  they  then  occafion  much  pain 
and  many  accidents  by  lacerating,  the  dufi 
^  through  which  they  pais.  In  other  cafes,  an< 
by  a  ftill  more  unfavourable  difpofition,  thcf 
^renal  calculi,  formed  from  the  firft  of  too  larg 
a  fize  to  be  carried  into  the  ureters  along  witl 
the  urine,  remain  in  the  pelvis,  increafe  in  vo 
Jume,  mould  themfelves  upon  its  (ide$,  exten! 
^h^mfelvesby  branches  and  ramifications  int< 
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the  firft  divifions  of  this  cavity,  prefs  and  alter 
tlie  texture  of  the  kidney  in  fucli  a  manner,  that 
this  fuppurates,  waftes  away,  and  leaves  at  laft 
BOthing  more  than  a  fort  of  cyft,  filled  with  pus, 
and  the  folid  concretion  which  has  given  rife  to 
it   This  cafe,  indeed,  prefents  itfelf  but  rarely ; 
BCverthelefs,    it   is  obferved   in   diifeftions  of 
fubjefts  that  have  died  in  confequence  of  long 
protrafted  difeafes  of  the  urinary  palfages.     Si- 
milar renal  concretions  of  great  bulk  and  hard- 
Bcft,  have  been  found,  even  in  perfons  who  had 
complained  of  no  fenfation  that  could  indicate 
their  exiftence.     The  renal  calculi,  in  thefe  lad 
cafes,  are   generally  of  a  brown,  dark-red,  or 
black  colour,  and  covered  with  feveral  extenial 
ftrata,  proceeding  from  the  pus  or  blood;  fome^ 
kowever,  are  met  with,  which  are  yellow,  red* 
difh,  cryftalljne,  and  of  a  homogeneous,   cal- 
culous matter.    It  rarely  happens,  that  the  renal 
calculi,  whatever  may  be  their  form  or  fize,  have 
a  white  or  a  grey  colour.      Amongft  a  great 
Bumber,  which  I  have  had  occafion  to  examine, 
I  have  not  yet  feen  more  than  two  of  a  mural 
nature,  of  a  grey,  blackifh,  and  afh  colour,  and 
of  a  compofition  fimilar  to  what  are  called  mural 
ftones  of  the  bladdery  of  which  I  fliall  fpeak 
hereafter :  they  are  almofl  always  uric  acid. 

10.  The  calculi  of  the  ureters,  proceed  almoft 
all  from  renal  calculi,  that  have  fallen  from 
thekidneys  into  thofe  dufts,  and  which  having 
been  too  large  to  pafs  through  them,  have  been 
dctainediu  them.     Frj^uently  they  become  the 

^  nuclens 
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nucleus  or  centre  of  larger  calculi,  formed  b 
ihe  layers,  which  the  urine  inceflantly  depofr 
upon  them  ;  fometimes  they  dilate  the  uret 
in  an  extraordinary  manner,  and  caufe  it 
affume  the  form  of  a  hag,  which  retains  tT 
urine;  thefe  are,  in  general,  rather  rare  co 
cretions.  There  is  another  kind,  which  is  fl 
more  rare  ;  namely,  the  calculous  incruftatio 
that  form  themfelves  upon  the  fides  of  the 
du6ls,  when  the  urine  is  detained  in  them,  2 
in  the  cafe  that  has  juft  been  mentioned.  Tb 
internal  membrane  of  an  ureter,  has  been  foum 
incrufted  with  a  d^pofition,  which  had  mouldet 
itfelf  upon  this  membrane  ;  but  this  pheno- 
inenon  is  extremely  rare;  the  incruftation  h 
white,  and  formed  in  this  cafe,  of  earthy  phof- 
phates.  Sometimes  the  calculi  of  the  ureter 
4rc  perforated  with  a  hole,  which  fuffers  Ui( 
urine  to  pafs  through. 

11.  The  calculi  of  the  bladder  are  mucl 
more  common  than  the  preceding.  Theyhavi 
been  much  more  an  objeft  of  attention,  thai 
the  calculi  of  the  kidneys,  and  of  the  ure 
ters ;  they  have  been  diftinguifhed  by  all  thei 
phyfical  properties ;  they  have  been  claffifiec 
according  to  their  fize,  their  form,  their  fur 
face,  their  hardnefs,  their  ftrata,  &c.  Theii 
origin,  or  their  firft  formation,  is  three-fold 
eitlier  they  originate  in  the  kidneys,  and 
having  arrived  in  the  bladder  by  the  ureters, 
they  incrcafe  in  volume  by  the  addition  of  fuc- 
celVive    layers,    depofjted  by  the  urine;    thtfs 

caicuji 
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calculi  with  a  renal  nuclens,  are  the  moft  fre- 
quent of  all;  or  they  commence  in  the  bladder 
itfelf,  where  they  have  their  origiu  as  well  as 
their  growth;  or  finally,  they  have  for  their 
bafc,  or  nucleus,  a  foreign  body,  introduc- 
ed from  without,  and  proceed  only  from 
fonie  accident,  by  which  this  extraneous  fub-. 
ftance  has  been  introduced  into  the*bladdcr 
through  the  urethra.  Thefe,  which  are  noi 
very  rare,  are  efpecially  met  with  in  women, 
in  whom  the  form,  the  direftion,  and  the  fmall 
extent  of  the  canal  of  the  urethra,  more  eafily 
admit  of  the  introdu6lion  of  extraneous  fub- 
ftances.  In  hofpitals,  where  lithotomy  is  prac- 
tifed,  calculi  are  frequently  met  with,  which 
have  for  tlieir  bafe,  pins,  particles  of  iron,  of 
fteel,  of  brafs,  of  ivory,  fplinters  of  wood,- 
pieces  of  cloth  or  linen.  A  rent,  a  fragment 
of  a  probe,  a  bullet,  have  alfo  fometimes  given 
rife  to  calculous  depofitions,  which  have  fur- 
rounded  them  in  the  bladder. 

12.  Though  there  are  a  very  great  number  of 
varieties  of  calculi  of  the  bladder,  according 
^Q.  their  phyfical  properties,  thefe  varieties 
Qiay,  however,  be  referred  to  fome  general 
■  heads,  and  thefe  concretions  may  be  metho- 
dically divided  or  diftinguiflied  by  their  mere 
^fpeS.  I  fliall  here  confider  them  with  re- 
Isition  to  their  form,  their  volume,  their  co- 
lour, their  furfacc,  their  fpecific  gravity,  their 
Jftt^ell,  their  interior  texture,  and  their  ftrata. 
4*  The  forin,  though  variable  in  the  veflical 
calculi. 
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calculi,  is,  however,  moft  frequently  either  fyh 
roidal,  or  oval,  olr  compreffed  upon  two  fac 
like  almonds.     Sometimes  they  are  found  pol 
gonal  or  with   facettes;   this    happens  wh 
there  ate  fevcral  of  them  in  the  bladder ;  th( 
«e  fome  even  that  are  almoft  cubical,  or 
bold.      Their  extremities  are  frequently  u 
equally  pointed  or  obtufe.      They  are  rar^/jr 
ft^und  of  a  cylindroid  form,  and  ftill  more  rax-^ly 
in  cylinders,  terminated  by  kinds  of  heads,  Cup. 
ported  upon  a  contracted  part     There  arc  fomc 
alfo  in  the  form  of   fpheroids,  with  two  evds, 
and  contracted  or  ftrangulated  at  the  middle: 
fome  have  points  bent  backwards. 

B»  The  volume  is  the  circumftance,  in  whicH 
the  calculi  of  the  bladder  vary  the  moft ;  fom^ 
fare  only  of  the  fize  of  fmall  beans,  whilft  fom^ 
are  met  with,    that    entirely  fill   this  organ -^^ 
Thofe  of  the  middling  fize,  and  which  are  th^^ 
moft  common,    vary  in  bulk  from   that  of 
pigeon's  to  that  of  a  hen's  egg. 

C.  The  colour  deferves  to  be  carefully  diftrn- 
gttiftied  in  tliefe  concretions,  bccaufe  it  indicates 
tljcir  nature.      We   muft   not   confound  wit! 
the  proper  colour  of  the    calculi,  the  red  or   ^^ 
brown  fpots  or  coverings,  which  frequently  pro-   ^' 

ceed  from  them.  There  are  three  kinds  of  coloui ^ 

in  thefe  calculi;  the  yellow-fawn  or  wood-coloui 
which  varies  in  its  caft^  fiom  a  kind  of  pal 
yellow,  to  a  reddi/h  or  brpwn-rcd  colour,  an: 
logons  to  that  of  fome  kinds  of  marble:  this 
the  colour  of  the  calculi  formed  of  uric  aci^ 


^1 
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the  more  or  lefs  pure  white,  or  greyiih-whitef 
irhich  always  announces  the  earthy  phofphates ; 
iod  the  dark-grey  or  hlackifli,  frequently  with 
t  pearl-grey  caft,  indicative  of  the  oxalate  of 
liuie,     which     conftitutes    the   mural   calculL 
riiere  are  alfo  foine   vefical  calcurH,  Ihaded  or 
fpotted  with  brown  or  dark-grey,  upon  a  wood- 
yellow   or  white-ground.     The.brown  or  dark- 
grey  fpots,  which  generally  proje6l  in  relievo, 
are  the  extremities  of  tubercles  of  oxalate  ef 
lime  or  mural  calculi,  placed  in  the  centre,  and 
as  it  were,    cafed  uric  acid,    when  the  ground 
is  of  a  wood-yellow  colour,  or  in  phofphates 
when  the  ground  is  white.     Thefe  various  fpe- 
cics  of  calculi,    generally  prefent  the   brown 
points  only  at  their  middle,  or  at  one  of  dieir 
extremities.     In  the  latter  cafe,  the  mural  nu<- 
clcns  is  eccentric.     What   I    have  here  enua^ 
<^iated,  refpefting  the  colour  of  thefe  concre- 
tions,   is  the  refult  of  niy  obfcrvations,  upon 
Olore  than  fix  hunditd  calculi,  thus  reduced  to 
51  certain  number  of  general  dalles.     Authors 
liave  defcribed   green,  olive- coloured,  blueifli, 
rofe-coloured,    vellow    calculi:    but  thcic  are 
only  figns    of  extraneous   matters,    or   fhades 
of  fume  of  the  colours  that  have  been  2udi«- 
cated. 

D.  The  exterior,  or  thefurface  of  the  vefical 

calculi,  prefents  a  great  intereft  to  the  obferver, 

Wh  for   the  appreciation    of  their  effe&j   in 

the  bladder,  and    for   underftanding   their  na*» 

^ute.    Their  (xirface  is  ibmetimes  imooth  and 

poliihed, 
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.poliflied,ancl  then  it  refembles  marble  ;  and  the^r-  -tk 
it  IS  at  the  fame  time  of  a  dull  wood  coloui^  ^r. 
In  others,  it  is  uniform  without  being  poliflied  •^:j[\ 
:(bmetimes  it  is  unecjual,  gravelly,  full  of  fma,.«:sall 
rough  or  fmooth  tubercles,  always  with  tb:^  he 
fame  wood-colour.  The  fame  kind  of  calcuF  ^ali, 
fometimes  alfo  prefcnt  only  one  part  of  thc^^  ^eir 
-furface  fmooth,  and  the  reft  rugged.  Some  a^^are 
alfo  feen,  upon  which  there  are  kinds  of  a^^rzip. 
•pendages  or  depofitions  of  the  fame  nature,  in 

projeding  tubercles  or  gravel.     Frequently  au 

external  ftratum,  thin  and  interrupted  in  foi^c  me 
points,  prefents   the   appearance  of  a  kind  of 

bark  or  cruft. 

The  white  calculi   are  fometimes  even  a -od 

imooth,  fometimes  femi-tranfparent,  andchai^^g- 
ed  with  brilliant  cryftals,  and  by  this  charaftrS^r, 
they  indicate  the  ammoniaco-magnefian  ph  of- 
phate;  fometimes  they  arc  dull,  of  a  fine  g  ra- 
velly    grain    or  roughnefs  to   the    touch,  or 

perforated,  carious,  and  as  it  were  fpongy,  afc— -»d 
then  they  are  formed  of  phofphate  of  lime. 

The  brown  or  dark-grey  calculi,  are  cal      J^' 
mural  JioneSy  bccaufc  their  projefting,    tul^^^^' 
calated    furface,   frequently   polilhed  and  b     J^'- 
liant  at  the  cxtrcmitv  of  each  tubercle,  leftrr^wi- 
bles  the  agglomerated  tubercles  of  mulberr  '■^s. 
Some  of  thefe  are  found,  which  arc  fretted  vr  it/i 
elongated  tubercles,  projecting  into  fliarp  poii^/s, 
like  the  piickles  with  which  fome  lhell-fi(h   sre 
armed.     Thcfe  are   the  moft  terrible  kind    *^> 
calculi,  on  account  of  the  excruciating  pa/n^    . 

which 


fJRlNAKY   CALcvrr.  40S 

ley  excite,  and  the  dangerous  lace 
?^hich  tliey  produce  upon  they  fides  of 
ier. 

?  fpecific  gravity  of  the  urinary  calculi 
adder  has  not  yet  been  indicated :  I 
ghed  about  500  of  them,  and  of  very 
>ecies,  witii  much  care  :  I  have  found 
veight  of  the  lighteft  of  them,  was  to 
liftilled  water,  as  1213  to  1000;  and 
le  heavieft  1076  :  1000.  This  denfity, 
to  that  of  water,  but  inferior  to  tliat 
)f  the  ftones  properly  fo  called,  {how% 
denomination  was  improperly  applied ' 
but  it,  however,  announces,  that  the 
alculi  approach  near  enough  to  them, 
*d  to  the  mi  (lake;  they  are  frequently 
ough  to  receive  a  fine  polilh;  they 
s  brittle. 

dicate  the  fmell  among  the  varieties  of 
ili  of  the  bladder,  becuufe  in  fa6^,  this 
varies  in  them  in  three  wavs ;  fome- 
.  fenfiblv  urinous  and  ammoiiiacal.either 
y  are  rubbed,  or  when  they  are  fa  wed ; 
s  it  is  fimply  earthy,  and  as  it  were, 
LS  is  frequently  obfervcd  in  the  white 
fometimes  it  is  perfectly  fnniiar  to  that 
or  ivory,  when  fawed  or  rafped,  and 
s  to  that  of  the  fperm  :  the  latter  fmell 
mtly  found  in  the  mural  calculi;  it 
1  ferve  to  charaflerize  them. 
c  interior  texture  of  the  vefical  calculi, 
es  fuch  variations  in  thefe  concretions, 

that 
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that  wc  may  be  certain  that  we  have  only  a  rcty 
inaccurate;  and  very  imperfeft  notion  of 
their  nature^  when  we  do  not  faw  them^  and 
do  not  make  tlie  fe6lion  pafs  through  fheir 
centre.  Their  exterior  furface,  indeed,  never 
accurately  announces  what  they  are  internaUyi 
cfpecially  when  they  are  of  a  fize  exceeding 
that  of  a  pigeon's  egg.  When  the  vefical  cal- 
culi are  broken,  which  is  eafily  done,  either 
by  ftriking  them  with  a  hammer,  or  by  letting 
them  fall  from  a  height  of  one  or  more  metieii 
thej'  generally  feparate  into  two  or  three  layers 
more  or  lefs  thick,  even,  and  almoft  poliflicdal 
the  fra^lured  furfaces,  or  only  a  little  rug- 
ged, which  fliew  that  they  have  been  formed 
by  fucceffive  depofitions,  at  different  perioda 
The  very  fine  ftriatcd  frafture,  and  the  wood' 
yellow,  or  homogeneous  retldiih  colour  of  theii 
interior,  belong  efpecially  to  thofe  that  an 
formed  of  uric  acid.  This  texture  may  be  ftil 
better  feen,'  by  fawing  them ;  their  centre  i 
generally  occupied  by  a  nucleus  of  the  fanw 
nature,  which  is  eafily  detached,  and  their  cx^ 
pofed  internal  furface,  which  fometimes  pre 
fents  ftrata  of  tinges  a  little  varied,  receives  i 
fine  polifliy  fimilar  to  that  of  marble  or  ferpen 
tine  ftones. 

When  the  ftrata  ex  pofed  by  the  fe6iion,  an 
white,  femi-traufparent,  or  when  their  fradlurci 
lamellated  and  fpathic,  they  indicate!  the  anv 
moniaco-magiTefian  phofphate  ;  when  very  brit 
tie,   and  breaking  into  fmall  opaque  and  friabl 

layer 
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layers  by  the  motion  of  the  faw,  they  indicate 
thepjiofphateof  lime;  when  very  hard,  difficult 
tobefaved,  refiftingthe  inftrument,  exhibiting 
ifmooth  furface  of  a  dark-grey  colour  in  their 
fcfiiion,  and  exhaling  a  fmell  of  ivory  ;  they 
»ie  formed  of  oxalate  of  lime. 

Frequently  exterior  white  layers  of  earthy 
l^fphatesj  prefcnt  at  their  centre  a  nucleus  of 
rcllow  matter,  confifting  of  uric  acid,  or  a 
tntre  of  a  brown  grey  colour  of  mural  matter. 
Sometimes  this  laft-mentioned  nucleus  is  cover- 
d  with  yellow  firiated  layers  of  uric  acid. 
n  thefe  two  laft  kinds  of  calculi  of  two  or 
hreedifferent  matters,  the  mural  centre  appears, 
i  it  were,  radiated  in  its  fcrtion.  When  the 
incleiis  or  centre  is  uric  acid,  covered  v»  ith 
irhite  layers  of  phofphatcs,  it  is,  on  the  con- 
raiy,  of  a  circular  or  oval  form,  but  wiih  an 
^ual  curvature,  and  without  a  radiated  ftruc- 
Ufc  It  is  rare  to  fee  the  three  layers,  tiie  ex- 
tmalof  phofphates.  the  middle  of  uric  acid, 
Bd  the  central  of  calcareous  or  mural  oxal- 
ite:  and  ftill  more,  rarely  tliefc  three  bodies, 
Bftindin  their  colour,  their  texture,  and  their 
bnn,  envelope  each  other  fcveral  times  alter* 
Utcly,  and  in  an  order  dift'erent  from  that  Mhich 
Ittsbeen  indicated. 

Itmuft  be  evident,  from  this  dcfcription  of  the 
tttietics  of  the  layers,  and  texture  of  the  vefical 
odcali,  that  the  comparifon  of  their  afpect  may 
btcto  enable  us  to  recognize  them,  and  to  di- 
^tbem  intoa  certainnunibcrof  diftinflfpecies. 

VouX.  X  13.  It 
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13.  It  is  rare  for  the  urethra  to  contain  caW 

culi   proper  to  it ;  this  cafe  however,    is  noM 

without   fome   examples.      Calculi  have 

feen  formed  in  thefofla  navicularis,  in  the 

nity  of  tlie  bulb  of  the  urethra;  it  has 

feen,  that  foreign  bodies  that  had  remained 

this  canal,  and  moft  frequently  probes  that 

been  left  in  it  for  fome  days  without 

moved,  became   covered   with  white  calculoi 

incruftations.     With  women,    who  have  h 

worn  a  pefTary,    it   is^:)retty  common  to 

brilliant     cryftals    of     ammoniaco  -  magnefij 

phofphatc,   formed  upon  the  part  of  this  infti 

ment  next  to  tlic  canal  of  the  urethra, ,  and  coi 

tinually  irrigated  bv   the  urine.     The  urine-d( 

tained  between  the  glans  and  tiie  prepuce, 

alfo  been  feyeral  times  known  to  givdrife 

white   coi^cretivona,     whicli   an    unaccountabWj 

careleflncfs  in   the  pcrfons  afflicled  with  tben^ 

has    fuffered  to  .qjrow  to  an  extraordinary  fixCiij 

In   the   anatomical   collcclion   of  the  fchool  o| 

medicine  in  Paris,  two  concretions  of  this  kii 

are  kept,  which  v.erc  obferved,  and  given  to 

by  Citizen  Sabbaticr,  one  of  its  profeflbrs. 

all   cafes,    the  calculi  of  the  urethra,    fbrmeJ 

like  incruftations   upon  foreign  bodies    inti 

duced  into  this  canal,  or  produced  by  the  loi 

retention  of  the  urine,  are  conftantly  compol 

of  earthy  pbofphatcs,   M'hich,  as  has  been 

in   the  chemical  hifrory  of  this  liq>;id, 

feparatc  from  it.     There  are  alfo  urethral  ctl 

ruli,  that  proceed  from  the  bladder,    and  whi 
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fis,  by  difcovering  that  the  calculi  were  formec 
by  a  concrete  infoluble  acid,  peculiar  to  this 
clafs  of  bodies ;  nevcrtllclefs  this  able  chemift 
was  miftaken  in  believing  that  this  acid  matter 
univerfally  confti^uted  all  calculi.  It  muft 
liave  i'y^pcared  that,  after  him  it  had  been 
found  that  the  phofphate  of  lime  confiituted  aft 
eflential  part  in  the  compofition  of  feveral  of 
them  ;  that  it  had  even  been  attempted  to  r^ 
examine  the  acid  nature  of  the  moft  frequent 
calculous  matter,  and  that  it  was  endeavoured 
to  confider  it  as  in  the  fnnple  ftatc  of  auimat 
oxide,  charadcrized  by  fpecific  properties  no 
lefs  fingular  than  diftinft.  It  is  probable, 'that 
without  this  laft-mcntioned  opinou  of  Mr. 
Pearfon,  which  likewife  coincided  with  the 
refults  of  Mcffrs.  Linck,  Hartenkiel,  Walther, 
iScc.  relative  to  the  fimultaneous  exiftence  of  the 
phofphate  of  lime,  and  of  the  uric  acid  in  cal- 
culi, Citizen  Vauqueh'n  and  myfclf  fliould  not 
have  been  led  to  the  difcoverics  which  we  hive 
made  upon  the  much  ir_c:re  numerous  materials 
of  the  urinary  calculi. 

15,  The  refcarches  in  \i  hich  I  had  formerly 
been  engaged,  from  1786  to  1793,  upon  con* 
crctions,  and  which  I  wilhed  to  purfuc;  the 
neceflity  of  afcertaining,  with  much  accuracy* 
the  validity  of  the  ideas  which  Mr.  Pdarfoa 
had  fet  forth,  and  of  knowing  whether  he  had 
good  rcafons  for  difputing  our  denominatiott 
of  acid  given  to  the  vefical  calculus ;  the 
certainty,    already     produced    by    my  former 

4  inquiricsr' 
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inquiries, that  this  calculus  was  formed  of  fome- 
thing  more  than  the  acid  difcovcrcd  by  Scheele, 
andthefufpicion  that  this  matter  combined  with 
the  calculous   acid  mi«ht   itlelF  be  varied  or 
multiplied;  (inally,    the    hope  of  determining 
with  precifion  wliat  was  to  he  expefled   from 
litiiontriptics :  fuch   were  the  various  motives 
which  induced  Citizen    Vauqueliu  apd   niyfclf 
to  employ  our  greatcft  attention   in  the  ^na- 
lyfis  of     the    human     urinary     calculi ;    and 
ifter  havinir  collected    feveral     hundreds    of 
ihem,  through   the  afnduiry  and    kindnefs   of 
federal  phyficians,  cfpccially  Citizens  Sabbatier, 
Laffus,    Pelletan,    Juffieu;  JBoyer,    Dcfchamps, 
at  Paris;  of  Citizens  Notl,  of  Rheims  ;  Petits, 
of  Lyons;  Pamard  of  Avignon;   MauflTion,  of 
Orleans;  and  efpecially  of  Citizen    Giobert,  of 
Turin,    who   polfefles    a  collection   of   feveral 
thoufands,  of  which  he  gencroufly  offered  us  a 
Ihare,  we  employed  the  whole  fummcr  of  the 
fear  6,  and  that  of  the  year  7,  in  purfuing  with- 
mt  intermiflion  the  examination  and  analyfis 
)f  thefe  concretions. 

16.  As  the  rrfult  of  our  numerous  experi- 
iients,  fo  frequently  repeated  and  multiplied 
IS  to  leave  no  room  either  for  doubt  or  error, 
inftead  of  two  fubftances  which  were  all  that 
iad  been  afcertaincd  to  exift  in  the  human  uri- 
Miry  calculi,  previous  to  our  labours,  we  found 
fevca  very  diftant  fubftances  ;  namely,  the 
uicacid  ;  the  urate  of  ammonia;  the  phofphatc 
of  lime;  the  ammoniaco-magnefian  phofphate  ; 

the 
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the  oxalate  of  lime  ;  filex,  and  an  animal  mat^ 
ter  frequently  variable  in  the   different  fpecia.j 
of  calculi. 

We  gave,  in  a  firft  and  very  circumftantial  Me- 
moir read  to  the  Inftitntion  in  Vendemiaireof 
the  year  7,  all  the  details  of  the  experiments-thtt 
have  led  to  the  difcovcrv  ot  ihefe  feven  fab- 
fiances.  If  we  except  the  uric  a*  id  and  the  phof- 
phate  of  lime,  we  could  not  have,  according 
to  more  early  analyfes,  any  notion,  or  evea 
any  fufpicion  of  the  five  other  fubftanccs  ■ 
which  prefented  themfelves  to  our  refearchcsn 
materials  of  the  urinary  calculi.  Without  en- 
tering into  the  fame  details  here,  I  fliall explain 
the  chemical  charafters  of  each  of  thefe  materi-' 
als,  in  order  to  iliow  to  chemifts  and  phvficians 
the  niean3  of  diftinguirtungthem  hereafter,  and 
alfo  todireft  my  proceedings  in  the  diftinctioa 
of  the  fpccics  and  varieties  of  thefe  concretionst 


A.  Of  tlu  Uric  Acid. 

17.  The  uric  acid  difcovered  by  Schceb 
fucceflfively  denominated  benzoar die  acid  andfi- 
thic  acid,  previous  to  the  appellation  which  I 
liere  aflign  to  it,  becaufe  the  firft  of  thefe  namci 
would  give  it  a  latitude  which  does  not  belong 
to  it,  and  becaufe  the  fecond  affociates  it  with 
ftoncy  fubftances  from  which  it  differs  widely 
is  very  truly  a  particular  acid,  and  is  not 
to   be    ranked  in  the    clafs  of    the  oxidesj  as 

Mr 
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if.  Pcarfon  had  believed.     The  following  arc 

be  properties  which  Scheele  had  pointed  out  in  it, 

ind  bv  which  he  had  characierized  it.     The  uric 

ddis  infipid,  inodorous,hard,cryftallized,almoft 

nfoluble  in  cold  water,  foluble  in  feveral  thou- 

bd  times  its  weight  of    boiling    water,   from 

rhich  it  feparates    by  cooling,    iu  finall  yellow- 

(hcryftals;    it  eafdy  diflblves  in    fixed  alka- 

ne  leys  :  it    is  precipitated  from   them   in    a 

'hite  powder  by  all  the  other  acids,  even  the 

irbonic ;    it  is  almoft    unattackable    by    the 

ilphuric    and  muriatic    acids,    foluble  iu  the 

oncentrated  nitric  acid,  to  which  it  gives  a 

?d  colour ;    it  yields    in   diftillation    a  fmall 

uantity  of  uric  acid,  which  is  fublimed  with- 

at  decompofition,  very  little   oil  and  water, 

lyftallized  carbonate  of  ammonia,  and  carbonic 

cid  gas  :  it  leaves   a  very  black  coal  without 

IkaH  and  without  lime. 
18.  I  lliall  add  to  thefe  characters   indicated 

ySeheele,  andaccoiding  to  our  own  particular 

?fearches,the  other  properties,  to  the  difcovery 

f  which  we  have  been  led  bv  a  iono:  continued 

iveftigation  of    this  acid.     When  it  is  tritu- 

tted  with  concentrated  leys  of  pot-afli   or  foda 

forms  at    firft  a  kind  of  faponaceous  mutterf 

lick,  clammy,  very  foluble   in  water   when  it 

}Qtaios  an  excefs  of  alkaii,  little  fo  when  this 

lti3  neutral,     llie  faturatcd  urates  of  pot-aih 

id  of    foda    are    little    fapid,  little    foluble 

vftaliizable.       When     their  folution    diluted 

th  water  is  precipitated  by  the  muriatic  acid, 

the 
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the  uric  acid  is  obtained  in  finallcrvftals,aculcat* 

ed,   brilliant,   very  voluminous,    litt'e  coloured, 

and  only   of  a  (light  yellowifh^  tinge,  in  coro- 

parifon  with  the  wood  colour  which  charafterifa 

this  acid  when  alone.  Ammonia  does  not  diffolve 

the  uric  acid,    or  diffolvTs  it  but  very   littlci 

and  the  urate  of  anmionia  is  fcarcely  foluble. 

Lime  water  likewife  difTolves  it  only  in  very 

.irnall  quantity.     The  alkaline  carbonates  have 

no  action  upon  it.     The  nitric  acid,  whilft  it 

diffolvcs  it  and  gives  it  a  red  colour,  changes  iti 

nature  and  converts  a  portion  of  it  into  oxalic 

acid.  The  colourinc:  of  the  nitric  folution;menti- 

oned  by  Mr.  Pearfon  as  a  decifive   charafler  of 
what  he  believed  to  be  an  oxide  of  a  particular 

kind,   it  not  owing  to  the  uric  acid,    but  to  aa 

animal  matter  which  accompanies  it,  and  Mhich 

ieems   to  beafmall  portion  of  urec.  I  am  w'ar- 

ranted  in  adoi)ting  tiiis   opinion  by  the  acid  of 

nitre  becoming  coloiircd  in  the  fame  manner  by 

the  extract  of  urine,  and  by  the  other  experiment 

which  follows. 

19.   Tlie  oxigenated  muriatic  acid  foon  altcfi 

the   nature  of  the  uric  acid,  either  when  a  cil* 

cuius  is   lufijendcd  in  the  acid  liquid,     or  ftill 

more   eafiiy,   when    oxigenated    muriatic   aci4 

gas  is  made  to  pafs  into  water,  at  the  bottom  of 

which  uric  ac  id  in  powder  is  placed.      Its  colour 

becomes   paler,     its    fnrface    fwells,     it  foftenij 

and   becomes  as  it  were  gelatinous.     This  part 

difappears   and     foon  diffolves,    rendering  tbc 

liquor  milky.     All  the  calculous  acid  undergoes 

die 
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Lhe  fame    folution  by   fucceffive  ftrata ;  there 
DDly  remains  about  a  fixtieth  part   of   white 
flocky  animal  matter.    By  a  flow  and  continued 
effervefcence,    frnall  bubl)les  of  carbonic  acid 
gas  are  difengaged.     The  liquor  when  well  dif- 
folved,  gives  by  evaporation  muriate  of  ammo- 
nia, acidulous  oxalate  of  ammonia,  both  cryf- 
tallized,    free  muriatic  acid    and    malic  acid. 
Thus  -the  oxijrenated  muriatic  acid  decompofes 
the  uric  acid,  converts  it  itito  ammonia  and  into 
carbonic,    oxalic,  and  malic  acids.     The  firft 
of  thefe  acids  is  difengaged;  the  fecond    com- 
bines with  the  ammonia  into  an   acidulous  fait, 
at  the  expence  of   the  muriatic   acid,  part  of 
^Hiich  remains  free  in  the  liquor.     As   to  the 
mulic   acid,    it  remains    in   the   liquor,    when 
it  yields  no  more  cryftals,  and  may  be  obtained 
by  evaporation  to  dry  nefs.     The  M^hite  infolubte 
flocks,  which  form  about  a  fixtieth  or  feventicth 
part  of  the  uric  calculus,  are  the  fame  aiiimal 
matter  with  that  which  gives  the  red  colour  to 
the  folution  of  this  fpecies  of  calculus  in  nitric 
acid ;  and  it  is  from  a  portion  of  this  matter 
that  the  red  colour  and  the  cubic  form  of   the 
cryftals  of  muriate  oF  ammonia,    furniflied  by 
the  evaporation   of    tlie    liquor,  proceed.      It 
\%  to    be  remarked    that  the    firft   a6lion    of 
Ae   oxigenated     muriatic      acid      upon     the 
nric  acid  is  to  convert    it  into  amnwnia   and 
into  malic  acid,  if  but  little  of  the  re-agent 

W  employed  ;  that  a  lager  dofc  ra'ifes  this  to 
pafsinto  the  Hate  of  oxalic  acid;  and  that  if 

much 


314  URIC    ACID. 

much  oxigenated  muriatic  acid  be  employed, 
both  thefe  acids  are  completely  decompofed,  and 
reduced  to  the  ftate  of  water  and  carbonic 
acid. 

« 

20.  Another  charafter  belonging  to  the  uric 
acid,  is  tlie  manner  in  which  it  is  affected 
by  fire  ;  it  not  only  yields  carbonate  of  ammo- 
Dia  by  diftillation  with  a  naked  fire ;  it  is  in- 
part  fublimed,  and  furnifiies  carbonic  acid  gas, 
on  which  Hales,  miftaking  it  for  air,  infificd 
fo  mu6h;  but  it  is  alfo  very  remarkable  for 
the  fmall  quantity  of  oil  which  is  formed  by 
the  aftion  of  the  caloric  ;  by  the  Pruffic  acid, 
which  is  developed,  and  which  is  found  amougft 
its  produ6ls,  both  ^afeous  and  liquid;  by  the 
coal,  not  faline,  though  confidcrably  abundant, 
which  it  leaves  as  its  refidue;  bv  the  fmall 
quantity  of  water  which  is  feparatcd  from  it  in 
this  analyfis  by  fire;  by  the  peculiar  fetid  finell, 
analogous  to  that  of  burnt  horn  or  bones,  whicb 
is  found  in  all  the  products  of  this  kind  of 
concretions;  by  tlie  mixture  of  thefmell  of 
bitter  almonds  with  this  odour,  which  is  fo 
ftriking  andfo  remarkable. 

All  thcfe  facls  fliew  that  the  uric  acid  isan  ani- 
mal compound  of  a  very  particular  kind,  formed 
of  azote,  of  carbon,  of  hidrogen,  and  of  oxigen, 
fufceptiblc  of  a  confidcrable  number  of  differ- 
ent alterations  by  chemical  re-agents,  cfpeci- 
ally  of  being  converted  into  ammonia  and  into 
four  different  acids,  the  malic,  the  oxalic,  the 
Pruflic,  and  the  carbonic,accor(ling  to  the  more 
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lefs  advanced  ftate  of  its  decompofiti- 
I.  This  acid,  which  is  entirely  pecuhar  to 
limal  fubftances,  of  wliich  it  is  one  of  tlje 
Lcretions,  when  it  cannot  be  voided  with  the 
•inc,  which  naturally  holds  it  in  folution, 
ther  becaufe  it  is  too  abundant,  or  becaufe 
lerc  is  fome  foreign  fubftance  upon  which  it 
lay  be  depofited,  carries  with  it,  in  its  calculous 
oncretion,  a  portion  of  an  animal  colouring 
latter, \ihich  gives  it  the  \vood  yellow  or  light 
ed  tinge,  and  which  appears  to  he  of  the  fame 
atureas  the  ur^e.  It  even  appears  that  the  uric 
cid  prf)ceeds  from  thii  laft-mentioned  matter, 
bough  I  have  not  yet  been  able  to  determine 
7  what  change  t,he  one  of  thefe  fubftances 
>affes  into  the  ftate  of  the  other. 


B.  Of  the   Urate  of  Ammonia. 

31.  Theee  is  reafon  to  believe  that  the  urate 
>F  ammonia,  which  we  have   found  pretty  fre- 
quently in  the  urinary  calculi,  was  confounded 
previous  to  our  inquiry  with  the  pure  uric  acid. 
Scheele  met  with  it  without  knowing  it,  for  he 
has  remarked,  that  the    ftones   of  tlie  bladder 
fiequently  diflufed  ammonia  during  their  folu- 
tiou  in   the    leys    of    cauftic    fixed    alkalies. 
This  is  in  fift  the  unequivocal  chemical  cha- 
laSer  which  difiinguilJies  it  from  the  pure  uric 
acid  :  it  diflblves  like  the  latter  in  the  leys    of 
pot-a(h  or  of  foda,    but    its  folution  is  accom- 
panieU  with  an    abundant    difcngagement  of 
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ammonia,  whilft    tliat   of  the  pure   uric  acH 

takes  place  without  any  fmell  of  ammonia.   It 

purity  is  afcertained  by  its  entire  and  completi 

folution  in  tbefe  ley«.     If  there   remains  aoj 

thing  undiffolved,  this  matter  is  neither  urate 

of  ammonia  nor  uric    acid  :    it  confcquentlj 

belongs  to  one  or  other  of  thofe  wliich  follow; 

22.  The  urate  of  ammonia  is  almoft  always 

diftinguifliable  by   its  thin  and    united  ftrati 

which  are  not  conftantly  fmooth  ;  by  the  fmall 

fizc  of  the  calculi   which  it  generally  forms; 

by   the  colour  of  coffee  with   milk  which  il 

commonly  prefcnts.     Though  it   is  fometimft 

alone,  it  is  moft  frequently  mixed  M*ith  earthj 

phofphates,  interpofed  between    ats  layers,  in 

the  urinary  calculi  of  which  it   forms  a  part 

It    is   hardly  more  foluble   in    cold    and  hot 

water  tlian   the  uric  acid.     The   acids  aft  OD 

it  in  the  fame  manner  as   on  the  latter,  excq)> 

in   their  previous  faturation  with  its  ammonia, 

which  requires  a  greater  quantity  of  acid  tc 

change  its  nature.     The  urate  of  ammonia  ii 

moft  frequently  mixed  with  ammoniaco-maj- 

ncfian  phofphate,  as  it  appears   to  ex  iff  only 

after  the  formation  of  a  quantity  of  ammonia, 

fuflicient  for   firft  faturating  the  native  phol- 

phate  of  magnciia  of  the  urine,  and  afterwards 

the  uric  acid,   which  is  naturally  free  in  it   Its 

charaders  are  4b  fimple,  and,  at  the  fame  tinift 

fo  well  marked,  that  it  will  be  impoflible  hcrc« 

after  to  mi  (lake  it. 

COJ 
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C.  Of  the  Pko/phatc  of  Lime, 

23.  Hitherto,  the  prefenceof  thephofphate 
of  lime  in  the  urinary  calculi  had  been  indi-  . 
cated  only  in  a  vague  manner ;  all  that  was  not 
uric  ^cid  paffed  for  this  calcareous  fait.     Being 
obliged   to   diftinguifli    this    compound   from 
five  other  fubftances,  which  may  be  found  with 
it  in  thefe  concretions,  we  endeavoured  to  find 
in  its  apparent  or  phyfical  properties,   and  iii 
its  cbemical  properties,  characters  adapted  for 
determining  its  nature  without  doubt,   ambi- 
guity, and   error.      The  following  is  what  a 
long  habit  of  defcribing   and  examining  the 
calculi  has  furniflied  us  refpccling  thefe  fubjeds. 
The  calculous  phofphate  of  lime  is  in  thin 
layers,  friable,  or  of  little  confiftenc}-,  breaking 
intofplinters  or  fcales  under  the  faw,  of  a  dirty 
^hite,   or  fomewhat  grcyifji    colour,    without 
lamellated  or  fpathofc  cry  ftallinc  form,  dull,  and 
Opaque,  without  fmell  and  wiihout  tafte.  Some- 
times,  inftead  of  numerous   lavers  that  have 
little  adhefion  with  each  other,  it  prefents  inco- 
herent grains,   truly  friable,  feebly  aggregated 
together  by  a  rapid  depofition,  like  the  mole- 
cules   of  incruftations    and   ofteocolla? :  many 
pores  and  cavities  are  feen  in  it,  as  in  a  fpongy 
texture ;  it  never  fingly  compofes  a  human  uti- 
lary  calculus.  i 

24.    However  white  and  pure  the  phofjihate  of 
ine  in  the  velical  concretions  may  appear  to 

the 
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the  eye,  it  is  always  intimately  united  with  a 
animal  gelatinous  matter,  as  in  the  bones;  an 
it  is  on  this  account  that  it  becomes  black  an 
coaly  when  it  is  ftrongly  heated :  it  diiFufes 
fmell  of  burned  horn  or  bones ;  it  yields  wate 
oil,  and  carbonate  of  ammonia,  in  the  retor 
and  leaves  a  coaly  refiduum.  Calcined  t 
whitenefs,  it  does  not  yield  lime,  but  odIj 
phofphate  of  lime,depiived  of  its  waterof  cryfial 
lization.  It  is.pcrfeftly  infoluble  in  cold  w* 
ter:  when  it  is  heated  with  boiling  water,  i 
portion  of  gelatine  diflblves  in  this  liquid,  and 
dift'ufes  a  very  diftinguifliable  faint  animal  fmell 
All  the  acids,  even  when  weakened,  excqri 
tlu?  boracic  and  the  carbonic,  dilToIve  thii 
falt,and  convert  it  into  an  acidulous  phofphate 
it  is  efpecially  by  the  nitric  and  muriatic  aciA 
that  its  folution  is  quickly  and  eafily  effeded 
without  ettbrvefcence.  Fragments,  or  entin 
layers,  of  this  calculous  phofphate,  fufpendedii 
either  of  thefe  acids,  diluted  with  water  tt 
fuch  a  degree  that  they  may  be  drank,  leave 
tranfparent  and  cellular  flakes  of  animal  niattct 
in  proportion  as  the  earthy  fait  diflblves.  Itl 
acid  folution  is  precipitated  by  thepurealkaliQ 
and  amnjonia,  without  decompofition ;  tW 
precipitate,  colle(!^ed  and  dried,  is  always  phofc 
phate  of  lime.  When  this  fait  is  treated  with  tta 
fulphuric  acid,  a  Uttle  concentrated,  it  formii 
thick  magma  of  fulphate  and  of  acid  pbofphaM 
of  lime:  the  alkalies  and  alkaline  carbonata 
have  no  adtion  upon  it.     We  have  never  found 
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ia the  white  calculi,  or  in  the  white  ftrata. of 
urinary  calculi,  the  acid  phofphate  of  lime, 
which  Citizen  Brugnatelli  fays,  he  has  met  with 
in  them. 

D.  Ammoniaco-magntfian  PhofphaU: 

25.  It  has  already  been  faid,  that  urine,  kept 
till  it  becomes  ammoniacal,  yields   tranfparent 
and   white   prifmatic   cryftals  of  ammoniaco- 
magnefian  phofphate.     It  appears,  that  it  is  by 
a  fimilar  phenomenon  that  this  fait,  which  is 
frequently  found  on  the  outfide  or  in  the  exte- 
rior ftrata  of  urinary  calculi,  is  formed  in  the 
-bladder.    The  ammdniaco-magnefian  phofphate 
of  the  calculi  is  eafily  diftinguilhcd  by  its  phy- 
fical  properties  ;  it  is  in  lammellated,  fpathofe, 
femi-tranfparent,  hard,  and  coherent  ftrata;  it 
can  be  fawcd  -  very  well,  and  does    riot  break 
like  the  phofphate  of    lime;   under  the  faw  it 
gives  a  fine  powder,  fmoothtothe  touch,  of  a 
-brilliant   whitenefs;  whilfl:  that  of  the  calca- 
lebus  phofphate  is  coarfe,  and  of  a  dirty  dull 
white.     It  has    a    fweetiih,    faint   tafte,    and 
[""diiBblves  a  little  in  the  mouth :  fometimes  it  is 
Hh  the  form  of  rhomboidal  brilliant  cryftals,  or 
^'Irffqiiare  glittering  laminae,  diflenlinated  in  the 
.cavities  of  other  calculous  matters.     When  it 
^as  once  been  well  examined,  and  cfpeciaUy 
^Irhen  it  has  been  compared  with  phofphate  of 
i-Jioie,  placed  by  the  iide  of  it,  it  is  no. longer 
i:|ioffible  to  ponfound   or  miftake  it,  fo  decided 

and 
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and  ftriking  are  its  fenfiblc  properties  or  exterior 
chara6lers. 

26.  Its  chemical  properties  are  lefs  diftinflly 
marked,  and  lefs  calculated  to  enable  us  to  know 
it    without  ambiguity.      Though   it   contains, 
like  the  phofphate  of  lime,  a  fmall  quantity  of 
gelatinous  animal  matter  between  its  lamina!^ 
and  becomes  black  when  it  is  heated,  it  evidently 
iliows   lefs  of  it  than  the  former,  and   is  naorc 
purely  faline.     It  diflblves  in  water*  fparingly 
indeed,  but  fufiiciently  fo  for  its  folution  to 
cryftallizc  by  fpontaneous  evaporation;  it  dif- 
folves  more  eafily  and  morefpeedily  in  the  acids 
than    the  phofphate  of  lime;   weak  fulpliuric 
acid  diffolves  it  completely,   and  forms  amino- 
niaco-magnefian  fulphate  ;  its  fragments,  fuf- 
pended  in  the  nitric  and  muriatic  acids  much 
diluted,  difappear  in  them  more  rapidly  than 
thofe  of    the  })hofphate    of  lime,    and     leave 
liffhterand  kfs  abundant  membranous  flakes  in 
it     Ammonia   precipitates   from   it  only  light 
magnefian  flakes,  or  even  not  them,  if  thefolvent 
acid  is  in  great  excefs  ;  whereas,   it  renders  the 
folution  of  calcareous  phofphate  Itrongly  turbid. 
The  leys  ofcauftic  fixed  alkalies  difengagcthe 
ammonia  from  it,  without   retaining  it  in  the 
folution;    they    take   from   it  the    phofphoric 
acid,  and  leave  the  magnefia  precipitated  and 
uncombined.     It  was  this  lafi-mcntioned  cht- 
ra6ler,  of  difengaging  at  the  fame  time  ammonia 
without  diflblvingit,  and  of  affording  magnefo 
as  a  refidue,  while  the  properties  of  an  alkaline 
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pbofphate  were  fliewn  in  the  folution,  which 
enabled  us  to  recognife  this  fait  as  ammoniaco-- 
magnefian  phofphate. 


E.  Of  the  Oxalate  of  Lime. 

27.  Were  it  required  here  only  to  defcribe 
the  means  of  determining  the  oxalate  of  lime, 
viich  forms  part  of  the  calculi,  and  of  diftin- 
guifliing  it  from  all  the  other  materials  of  which 
they  are  conftituted,  it  would  be  almoft  fufli- 
cient  to  call  to  mind  the  name  of  mural  JlonCy 
^hich  the  concretions  formed  of  it  bear,  a 
Jiame  which  has  long  been  adopted  on  account 
rf  their  figure  and  texture.  In  fa<5l,  we  have 
found-this  earthy  infoluble  fait  only  in  the  cal- 
culi fo  denominated ;  and  this  fpecies  has  con- 
ftantly  prefented  to  us  oxalate  of  lime,  united 
to  an  animal  colouring  matter,  fo  that  the  fm- 
gular  form,  from  which  they  take  their  name, 
appears  to  be  effentially  dependent  upon  the 
iwture  of  their  compofition.  I  may  there- 
fore fay,  that  the  calculous  oxalate  of  lime  is 
cryftallized  or  depofited  in  unequal  layers,  as  if 
fcftooned,  prefenting  on  the  outfide  tubercles 
Wore  or  lefs  prominent,  fometimes  pointed, 
femetimes  rounded,  rough  or  poliflied,  analo- 
gous to  the  tubercles  of  mulberries,  of  a  dark 
gfcy  or  brown  colour  without,  of  a  dirty  grey, 
fetquently  with  white  veins  within,  of  a  denfe, 
fac  texture,  fufcepfible  of  taking  the  polilli 
of  ivory,     refembling    in   its    fraflurc     fcalcs 
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or  conchoidal  fragments,  and  exhaling,  when 
fawed,  the  faint,  animal,  and  fpermatic  fmell, 
which  is  omitted  by  bones  and  ivory.  This  is 
the  heavieft  of  the  calculous  matter. 

28.  The  chemical  properties  of  the  oxalate 
of  lime  are  as  well  marked,   and  as  eafy  to  be 
diftinguifhed     as    its  phyfical    charafters.     It 
is  the  only  one  of  the  materials  of  the  calculi 
which   gives,    by   calcination,    a  refiduum  of 
lime  forming  about  a  third  of  its  weight.    The  \ 
acids  diffolve  it  with  great  difficulty,  and  its 
nitric  folution  fuffers  this  fait  to  be  precipi- 
tated, without  alteration,  by  the  addition  of 
the  alkalies.     Thefe,  however  cauftic  they-niay  j 
be,  have  no  aftion  upon  this  calculous  matter;  j 
but  the  folutions  of  alkaline  carbonates  of  pot-  ■ 
a(h  and  foda  decompofe  it  completely.    For  this 
purpofe,  nothing  more  is  required  than  to  heat 
the  calculous  oxalate  of  lime  in  powder  for  fomc 
minutes  in  thefe  folutions  :  the  produ6l  is  pulve- 
rulent carbonate  of  lime,  eafily  diftinguifhabic 
by  its  folubility  >vith  efferv^fcence  in  the  ace- 
tous acid  ;  and  the  fupernatant  liquors  contaili 
an  alkaline  oxalate,  which  is  precipitated  by 
the  acetite  of  lead  or  of  bary tes,  and  the  pre*, 
cipitate  of  which  is  decompofed  by  tJie  fulphu- 
ricacid:  this  forming  an  infoluble  fulphate</i 
barytes  or  of  lead,  leaves  the  oxalic  acid,  which] 
may  be  obtained  by  evaporating  the  fuperna- 
tant liquor  from  either  of  thefe  falts.     ThertI 
remains  no  uncertainty,  according  to  this  mode 
of  analyfis,  fmce  there  is  no  matter  of  the  uri- 
nary 
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rary  calculi,  which  yields  fimilar  refults  with 
this  kind  of  reagent,  and  l)ecaufe  the  oxalate 
of  lime  is  the  only  compound  which  poffeffes 
the  chemical  properties,  and  follows  the  laws 
of  decompofition  here  indicated. 

29*  One  of  the  charafters  of  the  calculous  ox- 
alate of  lime,  coniifts  in  the  abundance  and  the 
nature  of  the  animal  matter  which  conftantly  ac- 
companies this  fait,  when  depofited  in  the  bladder. 
It  is  this  matter  which  gives  it  the  brown,  chef- 
nut,  dark-red,  blacki(h-grey,  and  foot  colours  ; 
for  the  mural  calculi    are  fufccptible  of  thefe 
different  tinges.     From  it  proceeds  alfo  the  fine 
denfe,  and  clofe  texture,  which  this  concretion 
poffeffes.  It  is  obtained  fufficiently  uncombined, 
when  a  fragment  of  this  calculus  is  diffolved  in 
weakened- nitric  acid,  by  keeping  it  fufpended 
in  it  by  a  thread ;  in  proportion  as^the  oxalate 
of  lime  diffolves  in  the  acid,  the  animal  mat- 
ter, preferving   the  primitive  form  and   colour 
.    of  the  fragment,  and  fwelling,  becomes  foft, 
fpungy,  and  remains  much  more  denfe  than  the 
.    %ht    membranous   flakes    left   by  the  earthy 
'■    phoiphates,  when  treated  in  the  fame  manner. 
Hence  we  fee  that  this  animal  fubftance  is  more 
;'   denfe,    and   more   abundant   than  that  which 
cxifts  in   the   otlier  calculous  matters.      It  i* 
erident,  that  the  Angular  hardnefs  of  this  kind 
of  calculus,  proceeds  from  the  intimate  approx- 
imation   of    the  particles,    produced    by   the 
union  of  the  oxalate  of  lime   with  this  animal 
compounj;  as  we  fee  lime   incorporated  with 
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the  white  of  egg,  affumc  a  very  foiid  ftateiit 
chemical  lutings^  As  to  the  nature  of  this  ani- 
mal matter,  though  we  have  not  yet  analyzed 
it  in  particular,  it  appears  to  be  a  mixture  of 
albuminous  matter  and  ur^*e  :' the  frrft  is  indi- 
cated by  its  concretion  and  fparing  folubility 
in  acids,  the  fccond  by  its  colour. 


F.   Of  the  Slier. 

30.    Though   accuftomed,    for  more  than 
ten   years,    to  find   this  earth  in  many  com- 
pounds, in  whic4i  it  had  not  formerly  been  fuf- 
pe6ted,  we  were  very  much  aftonillied  to  meet 
with  it   in  the  human  urinary   calculi.    It  is 
true,   that  amongft  fix  hundred  which  we  ana- 
lyzed at  this  time,  with  fufficient  accuracy  to 
determine  well  their  nature  and  compofition, 
only  two  calculi  prefented  themfelves,  in  M'liich 
we  afcertained  the  exiftence  of  this  earth.     But 
this  fa6l,  which  indicates  at  lead  the  poffibility  V 
of  its  exiftence  in  the  urinary  calculi,  and  the 
neceflity  of  reckoning  it   amongft  the  number 
of  the  calculous  materials,  is  not  the  lefs  ffngu- 
lar,  and  in  fome  degree  extraordinary.     It  was 
in  thefe  two  calculi,  of  mixed  compofitiou  in 
their  centre,  which  prefented  the  foliated  tex- 
ture, and  the  feftoon-formed  ftrata  of  a  mural 
ftonc,  that  \\t  difcovered  this  new  component 
part  of  the  urinary  concretions.     Calcined  to 
vednefs  in  a  fdver  crucible^    thefe  calculi  loft 

only 
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only  a  third  of  their  weight,  without  yielding 
free  lime;  the  acids  in  which  this  refidue  was 
boiled,  took  up  nothing  f'roni  it;  heated  and 
fufed  with  four  timefe  its  weight  of  alkali,  and 
afterwards  treated  by  the  muriatic  acid,  this  re- 
fidue concreted  into  a  jelly  by  evaporation,  and 
prefented  all  the  charafters  of  filex. 

31.  The  examination  of  all  the  chemical 
phenomena,  \vhich  thefe  filiceous  calculi  pre- 
fented by  the  aftion  of  fire,  of  water,  of  acids, 
and  of  alkalies,  proved  to  us  that  the  filex, 
which  formed  an  eflential  part  of  them,  was 
niixed  in  them  with  phofphate  of  lime,  and  an 
animal  matter,  analogous  to  that  which  gene- 
rally accompanies  the  calcareous  oxalate.  They 
arelikewife  hard,  and  difficult  to  be  fawed  or 
pulverifed;  their  powder,  which  is  rough  to  the 
touch,  fcratches  thofe  metallic  furfaces  upon 
which  it  is  rubbed.  They  diffufe  an  animal 
odour  when  they  are  burned  :  they  give  fcarcely 
any  thing  to  boiling  water.  The  acids  take 
from  them  only  a  fmall  quantity  of  calcareous 
phofphate,  which  however,  is  not  feparated 
without  difficulty  from  the  filex,  to  which  it 
intimately  adheres.  Neither  the  pure  alkalies, 
nor  the  alkaline  carbonates,  have  any  adion 
npoa  calculi  of  this  kind ;  they  diflblve 
hardly  any  part  of  them,  and  only  feparate 
from  them  a  very  fmall  quantity  of  animal 
niatter.  Their  true  diftinttive  character  con- 
fifts  in  their  fufibility  with  the  cauftie  fixed 
Alkalies,  and  in  the  vitrification  which  they  ex- 
perience 
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perience  with  this  reagent.  The  abfence  of  the 
properties  that  belong  to  the  other  fpecies  of 
calculous  matters  hitherto  treated  of,  added  to 
the  charafterjuil  indicated,  can  leave  no  doubt 
refpefting  their  peculiar  nature. 


G.   Of  the  Animal  Matter. 

52.  It  has  already  been  feen,  that  each  of  the 
fix  fubftances  which  form  the  different  mate- 
rials of  the  human  calculi,  is  conftantly  united 
with  an  animal  matter.     The  proof  of  the  cott- 
ftantexiftence  of  the  latter  is  drawn,,  both  from 
the  property  of  being   reduced  to  coal,  which 
belongs  to  all  calculi ;  from  the  produds  which 
they  furnifli  in  diftillation  ;  from  the  fetid  fmctt 
which  they  emit  when  they  are  burned ;  firoitt 
the  faint  odour  which  they  exhale  during  their 
dccoftion  in  water ;  and  finally,  from  the  lighti 
tranfparent    or  fpongy  and  coloured,  or  mem* 
branous  and  cellular  flakes,    which  the  frag- 
ments of  calculi  leave,  when  they  are  diffolved 
by    fufpending  them  in   diluted   acids.     Ex- 
cepting  the  uric   acid,  and    the    ammoniacal 
urate,    which,  as  animal   compounds,    are  re- 
duced to  coal,  and  changed  into  volatile  pro- 
ducts by  the  a6lion  of  the  fire,  the  four  other 
'calculous   materials,    the  two  phofphatcs,  the 
oxalate  of  lime  and  the  filex,    M'ould  prefent 
neither  of  thefe  charafters,  were  they  not  united 
with  an  animal  fubfiance,    more  complicated 
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than  themfelves  in  it5  compofition.  ^Thus  none 
of thefe  materials  is  perfeAly  uncombined  in  the 
urinary  calculi ;  none  is  exempt  from  affoci- 
ation  or  combination  with  an  animal  matter, 
which  feveral  authors  have  already  admitted  in 
them,  and  which  they  have  frequently  confi- 
dercd  with  juftice,  as  the  primitive  rudiment 
of  thefe  concretions;  as  in  the  bones,  the  gela- 
tinous fubftance,  forms  the  firft  bafe  of  a  kind 
of  organic  texture,  in  the  areolae  of  which,  the 
calcareous  phofphate  is  depofited. 

33.  But  what  is  remarkable  in  this  affociation 
of   animal  fubftance,    with    all  the   different 
conftituent  materials  of  the  urinary  calculi,  is, 
that  each  of  them  feems  to  be  united  with  a 
different  animal  matter.      Sometimes  albumi- 
nous, fometimes  gelatinous,  fomctimes  a  mix- 
ture of  both,  fometimes,  and  even  frequently, 
accompanied  with  the  matter    peculiar  to  the 
urine,  which  I  have  called  ur6e;   this   animal 
\     rudiment  feems  to  give  a  conftant  charader  to 
each  fpecies   of  calculous   compound.      Thus 
the  uric  acid,  and  the  ammoniacal  urate,  con- 
tain a  fort  of  albumen  charged  with  \u6e :  the 
earthy  phofphates  contain  albumen  and  gela- 
tine in  a  membranous  or  lamellated  and  cellul*: 
*    form:    whilft  the  oxalate    of   lime     conceals 
i    among  its  denfe  and  feftoon-forraed  ftrata,  a 
I    more  compaft  fpungy  texture,   better  fupplied 
with  a  coloured  and  more  condeufed  albumen, 
wbilft  the  filex,  enveloped  in   the  calculi,    of 
.a  fubftance  confiderably  analogous  to  this  laft, 

refembles 
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refemblcs  alfo  the  mural  calculi,  both  in  the 
ftrufture  which  it  affefts,  and  in  the  dcnfity 
which  it  acquires  in  thefe  kinds  of  concretions. 
Tlie  animal  matter  which  exifts  in  all  the 
calculi,  is  therefore  not  the  fame  in  their  dif- 
ferent fpecies ;  it  varies  according  to  the  dif- 
ferent materials  M'liich  it  accompanies,  and  it 
might  be  faid,-  that  there  exifts  a  fort  of  relation 
between  the  nature  of  the  calculous  concretion, 
and  that  of  the  gluten,  which  conneds  its 
particles.  It  may  neverthelefs,  be  regarded  in 
general,  as  a  gluey  or  glutinous  mucilage, 
which  connefls,  unites,  and  holds  together,  the 
acid  or  faline  particles  of  which,  the  concrete 
part  of  the  urinary  calculi  is  ^  principally 
formed. 


Section   IV. 

Of  the  Claffifcatwii  of  the  Human  Urimry 

Calculi. 

34.  THE  ancient  modes  of  claffifying  the 
calculi  according  to  their  form,  their  volume, 
their  furface,  their  colour,  &c.  can  no  longer 
be  fufficient  at  prefent,  w  hen,  -according  to  out 
laft  experiments,  au  accurate  knowledge  of 
their  intimate  nature  has  been  obtained.  Iti* 
very  evident,  that  it  is  according  to  the  con^^ 
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pofition  of  thefe  concrete  bodies,  that  they 
ought  now  to  be  claffifiecf,  and  arranged  with 
refpcft  to  each  other.  Befides,  the  only  objea 
of  this  diftinftion,  is  merely  the  methodical 
arrangement  of  the  calculi,  and  their  fimple 
differences  of  afpecl,  and  of  phy fical  properties. 
Though  thefe  always  accoyd  with  the  chemical 
charaflers,  and  though  the  mere  afpecl  may 
fcrve  to  point  out  their  nature,  there  is  befides 
the  great  advantage  of  adding  to  this  firft 
knowledge,  that  of  the  folvents  appropriated 
to  each  calculous  matter,  or  to  the  union  of 
thefe  matters,  which  muft  render  a  claflification 
founded  upon  the  well  determined  compofitioa 
of  thefe  concretions,  more  valui^ble  and  more 
ufeful. 

35.  When  we  call  to  mind  the  feven  different 
materials  which  conftitute  the  urinary  calculi, 
and  the  conftancy  with  which  each  of  them  is 
accompanied  M^ith  an  animal  fubftance,  we  per- 
ceive at  once,  that   there  is  not  one  of  thefe 
calculi   which  is  compofcd  of  a  fingle  matter. 
But  as  the  animal  fubftance  exifts  in  all^  and 
e^'cn  almoft  always  forms  their  gluten,  as  be- 
fides, it  has  not  a  fufficient  intluertccupon  their 
difference,  to  caufe  them  to   vary  fenfibly  in 
their  properties,    1  fliall  pay  no  regard  to  its 
prefence,       in     claflifying    thefe    concretions. 
From  a  comparifon  of  all  the  facts,  which  the 
accurate  analyfis  of  more  than  fix  hundred  cal- 
culi, has  hitherto  prefented  to  us,   I  fiud,  that 
they  may  be  cliftinguilhcd  into  thi^e  clafles ;  the 

firfr, 
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firft,  of  calculi  formed  of  a  fingle  fubftancc, 
befides  the  animal  matter  which  connefts  its 
particles ;  the  fecond,  always  without  taking 
this  matter  into  confideration,  compofed  of 
two  calculous  fubftanqes ;  and  the  third  con- 
taining more  thmi  two  different  fubftances, 
frequently  even  four.  Thefe  three  claffes  com- 
prehend together,  twelve  fpecies  which  we  have 
already  found ;  they  may,  however,  compre- 
hend a  much  larger  number,  for  it  is  evident 
that  the  fix  calculous  materials,  confidered  one 
by  one,  or  in  their  union,  two  and  two,  three 
and  three,  four  and  four,  would  give  many 
more  fpecies,  were  we  to  confider  all  thefc  pof- 
fible  combinations,  as  aftually  exifling ;  but  we 
have  here  to  treat  only  of  what  has  been  hitherto 
found  by  experiment,  not  of  what  may  be  found 
hereafter. 

36.  Of  the  twelve  fpecies  of  calculi,  which  . 
our  analyfcs  have  made  us  acquainted  with,  only 
three  belong   to    the    firfl  clafs,    namely,  of 
thofe   formed   of  a  fmgle   calculous   matter: 
thefe  arc, 

Firft  fpecies,   thofe  of  uric  acid; 

Second,  thofe  of  urate  of  ammonia ; 

Third,  thofe  of  oxalate  of  lime. 

Hitherto,  neither  the  calcareous  phofphat^t 
the  ammoniaco-magnefian  phofphate,  nor  th^ 
filcx,  have  been  found  uncombined. 

There  are  fcven  fpecies  in  trhe  fecond  genu^ 
that  is  to  fay,  amongft  the  calculi  formed  ^* 
two    calculous    materials,    bcfides   the  animal 
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matter,  which  renders  their  compounds  ternary, 
asit  renders  the  preceding  binary.  I  difpofe  thefe 
fevenfpecies  in  the  following  manner,  according 
to  our  analyfes. 

Fourth  fpecies :  uric  acid  and  earthy  phof- 
phates,  in  very  diftinft  ftrata. 

Fifth  fpecies :  uric  acid  and  earthy  pliofphates, 
intimately  mixed. 

Sixth  fpecies:  urate  of  ammonia  and  phof- 
phates,  in  diftind  ftrata. 

Seventh  fpecies :  the  two  preceding  materials, 
intimately  mixed. . 

Eighth  fpecies:  earthy  phofphates,  mixed 
either  intimately,  or  in  fine  ftrata. 

Ninth  fpecies:  oxalate  of  lime  and  uric  acid, 
in  djftin6l  ftrata. 

Tenth  fpecies :  oxalate  of  lime  and  earthy 
phofphates,  in  diftinft  ftrata. 

Finally,  the  two  laft  fpecies  form  the  third 
clafs,  or  the  calculi,  containing  three  or  four 
Calculous  fubftances :  viz. 

Eleventh  fpecies:  uric  acid,  or  urate  of  am- 
ncionia,  earthy  phofphates,  and  oxalate  of 
lime. 

Twelfth  fpecies :  uric  acid,  ammoniacal  urate, 
earthy  phofphates,  and  filex. 

Tfhall  add  to  this  enumeration,  fonie  lines 
refpefting  each  fpecies  in  particular. 

37.  The  calculi  of  uric  acid,  or  of  the  firft 

Species,  are  the  moft  frequent  of  all,  very  diftin- 

g^ifliable   by  their  wood,  or  fawn,  or  reddifli 

colour;  by  their  brittle,  radiated,  denfe,  homo- 

a  geneous, 


m 
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geneous,  and  fine  texture,  by  their  complete  folu- 
bility  M'ithout  fmell,  in  the  leys  of  cauftic  fixed 
alkalies.   They  vary  in  fize  from  that  of  a  finall 
pea,  to  the  bulk  of  a  duck's  egg,  or  even  larger 
than  that :  their  rounded,  fpheroidal,comprelfe(l, 
ovoid,  elongated  form;  in  their  furface,  which  is 
fometimesfmuoth  likepoliflied  marble,  fomctimes 
alittle  rough  or  tuberculous,  hardly  ever  pointed 
or  fpinous ;  in  tlieir  colour,  which  is  rofy,  yel- 
lowilh,  fawn,    light-red,    light-brown,  veined, 
uniform,  fpotted  m  ith  different  colours,  never 
Avhite,  grey,  or  black;  in  the  number  of  their 
ftrata,whic)i  arefometimes  extremely  thin,  fome- 
times  very  thick;  they  frequently  feparateina 
part  of    their   thicknefs,      into     layers,    with 
a   poliflied  furface.      Their  fpecific  weight,  is 
from   1,276,  to  1,786;  moft  ifrequently  it  ex- 
ceeds 1,500.     The  renal  calculi  are  generally  of  ' 
this  fpecies.    Ainoiigft  600  calculi,  I  have  found 
more  than  150  of  pure  uric  acid. 

38.  The  calculi  of  urate  of  ammonia,  or  of. 
the  fccond  fpecies,  m'cU  chara6lerized  by  their 
folubility  in  the  leys  of  fixed  alkalies,  like  the 
preceding,  but  with  an  abundant  difengagc- 
ment  of  annnonia,  are  generally  fmall,  of  a 
pale  colour,  like  that  of  coffee  with  milk,  or  of 
a  grey,  inclining  to  this  caft,  formed  of  fine 
ftrata,  which  arc  eafilv  detached  from  one  ano- 
ther,  and  which  are  fmooth  at  the  furfaces 
which  touch  each  other,  almoft  always  eoiitain- 
in<r  a  nucleus,  from  which  the  coverins;  may 

eulily  be  feparated.     Their  moft  common  form 

is 
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IS  fpheroidaly  elongated,  compreffed,  fometinies 
amygdaloid  ;  their  furface  is  generally  fmooth, 
never  tuberculous,  fometimes  brilliant  and  cryf-" 
talline;  their  fpecific  weight  is  from  1,225,  to 
1,720:  water  alone  diflblves  them  particularly 
when  it  is  hot,  and  when  they  are  in  the  (late  of 
fine  powder.  The  acids,  efpecially  the  muriatic, 
deprive  them  of  the  ammonia,  and  leave 
the  uric  acid,  which  is  afterwards  foluble  in 
pot-afli,  without  effervefcence ;  they  are  fome- 
times found  covered  with  pure  uric  acid ;  the 
exterior  layer  of  this  is  generally  of  little 
thicknefs,  and  the  greater  portion  of  the  cal- 
culus is  urate  of  ammonia^  Among  the  600 
calculi  that  were  examined,  the  proportionate 
number  of  the  individuals  of  this  fpccies,  was 
one  of  the  fmalleft, 

39.  The  calculi  of  the  oxalate  of  lime,  or  the 
third  fpecies  are  extremely  diftinguifliablc  and 
^ell  charaderized,  as  I  have  faid  above,  by 
their  rugged,  tuberculated,  fretted  furface, 
armed  with  points  or  prickles,  on  which  account 
they  have  received  the  name  of  mtiraly  01  wo- 
^Jorm  fiones ;  by  their  external  brown  foot 
colour;  by  their  hardnefs,  their  denfe  texture, 
the  grey  tinge,  the  ivory  polilh  of  their  interior, 
and  by  the  fmell  of  fperm  which  they  emit 
^henthey  arefawed.  They  differ  more  efpecially 
from  all  the  other  fpecies,  by  the  lime  which 
they  leave  after  calcination,  by  their  diffi- 
cult folubility  in  the  acids,  their  perfect  info- 
lubility  in  the  alkalies,  and  the  impoffibility  of 

effecting 
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effeoling;  their  deconipoiition,  imlefs 
aid  of  the  Uns  of  alkaline  carbonates. 

Thouirh  placed  in  the  clafs  of  cal 
fmgle  loliil  matter,  they  contain,  as  I 
ehewhert^,  an  abundant  animal  1 
vhioh  retains  their  form  after  the  o 
lime,  Avhich  renders  them  folid,  is  c 
they  weigh  between  1,428,  and  l,97i 
bulk  varies    much    between    that  ol 

calculus,  and  the  fize  of  a  turkev"*  ( 

•I 

even  a  little  more.       However    the 
iketl  and  the  fraall  ones,  are  the  molt 
varieties  of  this  fpecies :  their  form  is 
ral  fphericaK  or  fpheroidal ;  their  furtai 
is   always   unequal,  varies  fingularly 
points  with  which  it  is  armed  to  the 
and  polithcd  tubercles,  with  which  it 
nated  in  Ibnielpecimens.    The}'  frequr 
ftitute  tho  nucleus,   or  centre  «)f  oth* 
but  ill  that  cafe  beinjr   covered    wr 
calculous  matter,  thev  belouir  to  ori 
Their  proportion,  iu  a  number  of  rfar 
tliat   M  crtr    analvzed,   was  found  to 
fourch  -.u*  a  tifth. 

4i\    The  caiciiii  jf  riie  fourth  fpe 
of  ui'-c  icid,  j,nd  ot  earrhv  r>uoibiif 
f:-..Ln  ciic-:  other,  are  exrremeiy  er 
tiiiLC'-i-iicd   rrom  ail  other*.      Th 
whirc.  .i>i  '.:  ncre  cretact?ous,  fnab 
and  .liiK-:r-ui:parenr,  accordiuir » 
or  ^.r- 'ji<M)in:i:  phofphate,  has  a  ' 
an  j.aimou:aco-ma2:aciian  baie, 
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tutes  its  two  principal  varieties.  The  uric  acid 
forms  their  nucleus,  and  when  they  have  been 
iawed,  thefe  two  kinds  of  very  diftinft  matters 
are  found  in  them;  the  one  at  their  centre,  and 
the  other  without ,  They  cannot  be  known  until 
after  they  have  been  fawed.  They  are  by  no 
weans  uncommon ;  we  have  found  them  to 
amount  to  about  a  twelfth  of  the  number  which 
ve  have  hitherto  examined.  They  are  alfo  the 
nioft  voluminous  of  all  the  urinary  concretions  ; 
they  vary  from  the  fize  of  a  hen's  egg,  to  a  vo- 
lume which  occupies  the  whole  bladder,  and  even 
confiderably  diftends  it.  Their  form  is  ovoid  in 
general ;  frequently  they  are  more  p9inted  at  one 
end  than  at  the  other.  They  are  never  prickly  at 
their  furface;  there  are  frequently  feen  in  them 
cryftals  of  ammoniaco-magnefian  phofphate: 
fometimes  the  central  uric  acid  is  covered  in 
them  with  alternate  layers  of  calcareous  phof- 
phate, and  of  ammoniaco-magnefian  phofphate. 
Their  fpecific  weight  is  very  variable. 

41.  In  referring  to  the  fifth  fpecies,  the 
urinary  calculi  compofed  of  uric  acid,  and  of 
earthy  phofphates  intimately  mixed,  I  obferve, 
that  it  is  in  this  fpecies  that  the  mod  numerous 
varieties  are  found,  on  account  of  the  refpeftive 
proportions  of  the  three  materials  of  which;they 
ate  conllituted ;  for  a  fmgle  earthy  phofphate 
has  never  yet  been  met  with  in  it,  but  always 
a  mixture  of  phofphate  of  lime,  and  of  ammo- 
niaco-magnefian phofphate.  It  is  not  only  by  the 
diverfity  of  proportion  between  thefe  three  ma- 
terials, and  by  that  of  the  animal  matter,  that 

the 
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the  varieties  of  this  fpecies  ought  to  be  reckoned, 
but  alfo  according  to  their  refpeflive  arrange- 
ment. Sometimes,  in  fa6l,  the  two  principal  mat- 
ters, the  uric  acid  and  the  earthy  phofphate% 
are  feparated  into  very  thin  layers,  (lightly  dit 
tinft,  but  alternating  from  the  furface  to  the 
centre,  never  however  fufficiently  diftinS  and 
unconne6led,  to  be  comparable  to  the  preceding 
fpecies ;  fometimes  the  layers  of  thefe  matters 
are  fo  fine,  and  fo  intimately  mixed,  that  the 
eye   can  fcarcely  difcern  their  difference,  and 
that  tlie  analyfis  of  each  of  thefe  layers  is  ner 
ceflary,  in  order  to   afcertain   the  prefenceof 
botli   of  thefe  materials.      This  is  the  reafon 
why  the  calculi  of  this  fpecies,  which  in  general 
are  of  a  grey  colour,  frequently  of  a  homo- 
geneous  texture,  fometimes  prefenting  ftrataot 
colour  diftinft  or  fliaded  between  the  fa\vTiand 
the  white,  differ  fo  much  in  their  colour,  their 
fjze,  their  form,  and  the  number  of  their  flrata. 
Their  colour  is  never  fo  marked  as  the  white  of 
the  pure  phofphates,  the  fawn  or  reddifh  colour 
of  the  uric  acid,  the  brown  or  dark-grey  of  the 
oxalate  of  lime;  it  is  frequently  veined,  as  it 
Avere  marbled,    difpofed   as  in  the  onyx:  fre* 
quently  alio  it  is  of  a  fmooth,  as  it  were  faponaf 
ceous  or  fteatitous  afpeCl.     Some  are  found,  iB 
M'hich    the    ammoniaco-magnefian     phofphatc 
is  depofited   in  fmall  cryftalline  grains,  with- 
out   any  very    diftincl  ftrata  or   beds;    their 
form   is    mofl    frequently    ovoid,    or    irregu^ 
larly   fpheroidal;    their  exterior  is    almofl  al* 
ways  friable,  whitifli,  of  a  cretaceous  appear'* 

ancc 
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tacci  fo  as  to  fuggeft  the  idea  of  their  being 
phofphate  of  lime  alone :  they  are  only  well 
afcertained  by  fawing  them.  It  is  this  mixture 
^hich  mod  fre(juently  forms  the  numerous 
polyhedral  calculi,  worn  by  fridion  againft 
each  other.  This  fpecies  of  calculus  is  pretty 
frequent;  the  totality  of  the  analyfis  has  pre- 
fented  us  about  a  fifteenth  of  them.  Their 
fpecific  weight  varies  greatly  :  the  lightcft  was 
1,213,  and  the  heavieft  1,739. 

42,  The  fixth  fpecies,  formed  of  urate  of 
ammonia  and  earthy  phofphate,  in  diftind  and 
well  defined  layers,  approaches  much  to  the 
fourth  fpecies  in  its  external  appearances ;  it 
prefents  two  matters,  tlie  one  forming  the  nu- 
cleus, is  moft  frequently  of  ammoniacal  urate; 
thefecond  inclofing  the  firft,  is  rarely  formed  of 
anufioniaco-magnefian  phofphate  alone, but  mofl; 
frequently  of  the  two  earthy  phorj)hates  mixed 
together.  Sometimes  the  ammoniacal  urate  of 
tile  centre  is  itfelf  mixed  with  phofphatcs; 
fometimes  the  external  layers  of  phofphates 
contain  a  fmall  quantity  of  this  urate,  which  is 
itfelf,  in  fome  varieties,  niixcd.with  pure  uric 
*cid.  It  is  diftinguilhed  from  the  calculi  of 
tile  fourth  fpecies,  only  by  the  paler  co- 
lourof  the  ammoniacal  urate,  by  the  layers  of 
this  fait,  feparable  from  each  other,  and  par- 
ticularly by  analyfis.  It  (lifters  cfpccially  from  the 
fourth  fpecies  by  its  fizc,  M'hicli  is  almoft  always 
foialler;  its  fpeci fie  weight  varies  between  1,312 
*^d  1,761.  It  is  Icfs  frequent  than  moft  of  the 
Vol.  X.  Z  '   preceding 
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preceding  fpecies ;  among  fix  hundred  calci 
which  we  analyzed,  we  did  not  find  one*twe 
tieth  of  this  fpecies. 

43.  The  fame  falts,  ammoniacal  urat^  ai 
earthy  phofphates,  intimately  mixed  togetb 
and  not  forming  a  nucleus  with  diftind  fu 
rounding  (Irata,  as  in  the  preceding  fpecii 
conftitute  the  feventh  fpecies,  which  great 
refembles  the  fifth  in  its  external  chara6terSb 
is  difiinguiihed  from  it  by  being  in  genei 
lefs  yellow,  by  being  fomewhat  lighter,  ai 
(bfpecially  by  the  circumfiance,  that  when  the 
calculi  are  treated  with  pot-aih,  which  di 
folves  their  uric  acid,  much  ammonia  is  difft 
gaged  from  them.  The  calculi  of  this  fevent 
fpecies  are  rare :  we  found  that  they  fcarcel 
amounted  to  a  fortieth  part  of  thofe  which  w 
analyzed.  In  examining  them  Carefully  tber 
are  frequently  found  in  them,  alternate  firat 
of  urate  of  ammonia,  of  phofphate  of  lime,  aa* 
of  ammoniaco-magnefian  phofphate,  but  i 
thin  and  fine,  that  they  cannot  be  diftinguiihe 
without  much  attention.  Generally  even^  an 
this  is  what  particularly  chara6ierizes  this  fyi 
cies,  the  layers  of  ammoniacal  urate  are  m 
without  a  mixture  of  phofphate,  as  appeal 
from  analyfis,  and  it  is  equally  rare  for  thofe  c 
phofphates  to  be  without  a  fmall  quantity  c 
ammoniacal  urate.  Thefe  calculi  are  never  i 
large  as  thofe  of  the  two  preceding  fpc 
cies. 
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H.  The  eighth  fpecies  of  calculus  which  I 
diftinguifb,  is  formed  of  the  two  earthy  phof- 
phates  mixed  together ;  namely,  the  phofphate 
of  lime,  and  the  ammoniaco-magnefian  phof- 
phate.    This  fpecies  is  very  well  chara6lerized| 
and  vety.  eafy  to  be  diftinguifhed  by  its  pure 
white  colour,  without  any  admixture  of  yellowj 
fawn,  red,  or  blackifh  grey.     Its  friable  nature^ 
Us  infolubility  by  the  alkalies,  its  folubility  even 
in  the  weak  acids,  alfo  charaj^lerize  it  with  cer-^ 
tamty.     The  varieties  of  this  fpecies,  which  is 
iufficiently  numerous,  fmceamongft  fix  hun- 
dred calculi  that  were  examined,  nearly  forty 
of  them  were  found,  are  diftinguiihed  by  their 
bulk,  which  is   fometimes  enormous,    by   the 
irregularity  of  their  form,  which  is  rarely  round, 
frequently  unequal  externally,  by  the  appear- 
ince  of  &  rapid ly-formed  concretion  or  incrufla^ 
tioD,    by  a  texture  formed  of   white  opaque 
fiiata,  cafy  to  be  cruflied,  tliat  whiten  all  fluffs 
like  chalk,  fometimes  mixed  with  or  interrupted 
hy  other  more   denfe,    femi-tranfparent,    and 
4^thofe  layers,  or  by  real  tranfparent  cryftals  of 
Wnnoniaco-magtiefian  phofphate.      The  ana- 
lyfis,    whilfl  it  prefents  only  thefe  two  falts, 
dibits  a  great  variety  of  proportions  between 
them,  but  never  only  a  fingle  one  of  them,  as 
I  have  already  obferved.     Of  this  fpecies  are 
ti^  concretions,  indepofition  or  in  incruftations, 
^hich  are  conftantly  formed  upon  the  foreign 
fiibftances,  introduced  through  the  urethra  into 
the  bladder.     Their  fpecific  weight  varies  from 

Z  S  1,138  to 
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1,138  to  1,471.     They  form  in- general  one 
the  lighted  fpecies  of  the  urinary  calculi. 

45.  I  rank  in  the  ninth  fpecies,  the  mi3K 
calculi,  containing  in  the  centre  a  mural  d 
cleus  of  calcareous  oxalate,  covered  with  im 
acid,  more  or  lefs  abundant  and  thick.  E 
ternally,  they  are  not  diftinguiflied  from  tla^ 
of  the  firft  fpecies,  as  both  prefent  the  fai 
appearances,  the  fame  varieties  of  form, 
colour,  and  of  furface.  They  are  known  on 
by  fawing  them,  and  thus  expofing  their  cei 
tre.  The  dark-grey  or  blackifli-brown,  tl 
ftellated  or  radiated  figure  of  their  morifor 
nucleus,  the  fawn-coloured,  yellow,  or  reddil 
layers  of  uric  acid  M'hich  cover  it,  afford  the: 
at  the  firft  afpeft,  an  accurate  and  certain  knoii 
ledge  of  their  nature.  The  fame  varieties  a 
found  in  them,  as  in  thofe  of  the  firft  fpecic 
Their  fpecific  weight  varies  from  1,341  to  1,75* 
thefe  two  extremes  are  fo  remote  from  eachothc 
on  account  of  the  great  variety  of  proportioi 
of  the  two  conftituent  materials  which  thi 
contain.  We  may  even  diftinguifh  thefe  v 
rieties  by  the  feclion,  according  to  the  relati 
thicknefs  of  the  layers.  More  frequently  Jt 
oxalate  of  lime  in  them,  is  completely,  ore 
tirelv  surroun<lcd  and  covered  with  uric  aci 
and  occui)ics  the  centre,  fo  that  its  prefen 
would  not  be  fufpeiled,  from  the  external  a 
pearance  of  the  calculi.  Sometimes  thenucle 
of  mural  oxalate  is  excentric  placed  at  one 
the  focufes  of  the  cllipfis  of  the  calculi,  whi 

hs 


-URINARY    CALCULI,  341 

have  this  elliptical  form  ;  fo  that  the  moriform 

tubercles  come  on  one  fide,  as  far  as  the  outer 

part  of  thefe   calculi,  and  there  form  Ipots  or 

kinds  of  projefting  buttons,  which  render  their 

furface  rough  or   inottle<l    at  this  extremity. 

This  variety  is  much  lefs  frequent  than  that  of 

the   preceding  ftru6lure:  amongft  fix  hundred 

calculi,    twenty   prefented   thcmfelve^s  of  this 

fpecies,  and  amongft  thefe,  only  four  had  the 

oxalate  in  an  excentric  fituation. 

46.  To  the  tenth  fpecies,  belong  the  calculi 
compofed  of  oxalate  of  lime  and  earthy  phof- 
phates;  the  firft  placed  at  the  centre  and  form- 
ing the  nucleus,  the  fecond  enveloping  the  ox- 
alate of  lime,  and  prefcnting  themfelvea  at  the 
exterior  part,,  fo  that  they  might  be  confounded 
by  their   afpeft,    with  the  fourth   and  eighth 
fpecies,    if  their  interior   were   not    examined 
after  fawing  them.     When   it  has   been  once 
opened,    this   fpecies  can    no  longer   be  con- 
founded with  any  other ;  the   exterior  white, 
and  as  it  were,  chalky  ftrata,  enable  us  to  re- 
cognize it  with  facility  and  certainty.     Next  to 
the  calculi  of  pure  uric  acid,  thofe  of  this  fpe- 
cies have  prefented  thcmfclves  to  us,-  almoft  the 
nioft  frequently  in  our   aualyfis.      They   form 
about  a  fifteenth  of  the  number  of  calculi,  that 
^e  have   examined.        Their    fize   and    form 
^ary  remarkably  ;  their  external  colour  is  always 
^hite.      Frequently,  their   oxalate    of  lime  is 
placed  in  an  excentric  fituation  ;  however,  it 
^^'ely  extends  itfelf  to  the  outfide  of  the  cal- 
culus. 
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cuius.  The  fpecific  weight  of  thffe  cftkuli  ii 
likewife  very  variable :  I  have  founit  them  to 
weigh  from  1,168  to  1,752. 

47.,  The  eleventh  fpecies  is  formed  of  th 
mixture  of  three  or  four  calculous  materials^^ 
namely,  of  the  uric  acid  aloncjt  or  mixed  withrr 
urate  of  ammonia,    of   oxalate   of    lime  an 
earthy  phofphates.      This  is  one  of  the  lea 
common  calculi,  finceamongft  fix  hundred,  w^( 
have  only  found  eij^ht  or  ten  of  them,     Tli  ^s 
Ipecies  frequently  prefents  three  very   diftin  ^ 
ftrata,  the  centre  or  nucleus  of  oxalate  of  link  <•, 
the  intermediate  ftratum   of  uric  acid,  or  ar»i* 
moniacal   urate,    and    the  exterior  of  earttiy 
phofphates,  generally  mixed  with  uric  acjd,    cr 
ammoniacal  urate.     It  can  only  be  known  "by 
fawing   it,    as  its  furface  prefents  only  phof- 
phates ;  there  is  reafon  to  believe,  that  calculi  will 
be  found  formed  of  thcfe  three  or  four  mattery 
mixed   together   more  intimately,  and  not  dif- 
tinguifhable  by  the  dlverfity  and  feparationof 
their  ftrata,     Three  principal  varieties  of  thif 
fpecies  may   be   diftinguilhed  ;    that   which  is 
formed  of  oxalate  of  lime,  of  uric  acid,  and 
of  phofphates;    that  which  contains  urate  of 
ammonia,  mixed    with  the  two  other  matteiS) 
without  free  uric  acid,  and  that,  which,  with 
thefe  two  matters,  contains  at  the  fame  time 
both  free  uric  acid,  and  i^rate  of  ammonia,  mixe^ 
with  earthy  phofphates.      We  might  alfo  fepr 
Tate  thefe  calculi  into  thofe  with  dif\in^  ftrat 
or  with  three  or  four  matters,  intimately  mix 

togeth 
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together,  thofe  in  which  the  pure  phofphates  en- 
velope the  two  other  matters,  and  thofe  in  which 
the  phofphates  are  themfelves  mixed  with  uric 
acid,  or  with  urate  of  ammonia,  and  even  with 
tliefe  two  bodies  together.  We  have  found  fome 
of  all  thefe  kinds;  but  thefe  diftindions,  which 
might  ftill  be  multiplied,  are  too  refined,  and 
of  too  little  importance  for  the  purpofes  of  the 
art.  It  is  fufficient  to  remark,  that  the  more 
tbe  component  parts  are  multiplied,  the  more 
numerous  the  varieties  of  their  mixture  muft 
be. 

48.  Finally,  I  place  in  the  twelfth  and  laft 
fpecies,  the  calculi  of  complicated  compofition, 
IB  which  the  filex  feems  to  hold  the  place  of 
the  oxalate  of  lime;  thefe  are  mixed  with  uric 
acid,  and  urate  of  ammonia,  and  is  covered  with 
earthy  phofphate.    I  make  a  particular  fpecies  of 
thefe,  on  account  of  the  prefence  of  the  (ilex, 
an  unexpe6led  matter,   in  fome  degree,  foreign 
to  the  urinary  concretions.     Though  this  Angu- 
larity feems  to  authorize  the  diftiudion  which 
I  here  admit,    I  muft,   however,   obferve,  that 
Aefe     calculi,     in    part    filiceous,    approach 
Bearly,  in  their  compofition,   to  the  preceding 
fpecies.  This  is  the  rareft  fpecies  of  all ;  amongft 
fix  hundred,  we  have  met  with  only  two  of  this 
,    nature.     It  may  alfo  contain  oxalate  of  lime ; 
and  thus  conftitute  a  calculus,  Avhich  contains 
all  the  calculous  materials  hitherto  difcovered. 

SectioJi 
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tions  fince  thefe  two  fa€b  prove,  that  it  maybe 
found  ia  thc^m  r 

55.  If  I  were  inclined  to  purfue  the  fitme 
recifoning  upon  each  of  the  twelve  fpecies  of 
calculi,  which  I  have  diilinguiflied,  it  would 
bd  ftill  more  embarraffing  to  determine  the 
caufes,  which  occafion  to  be  depofited,  almoft 
at  once,  or  in  very  clofe,  and  very  varied  lay- 
ers, the  uric  acid,  the  urate  of  ammonia,  the 
oxalate  of  lime,  and  the  earthy  phofpfaateii 
which  appear,  efpecially  in  the  eleventh  fpecio^ 
to  be  intimately  mixed,  and  confequently  to 
be  feparated  together  from  the  urine,  to  fbrm 
thofe  complicated  concretions,  which  combiDe 
in  themfelves  all  the  calculous  materials.  It 
is  fufficient  that  I  have  pointed  out,  how  mwf 
obfervations  remain  to  be  made,  and  inquiries  tfl- 
ftituted ;  and  what  minute  and  perfevering  atten* 
tion,  is  requifite  in  this  branch  of  the  art,  whidi 
has  acquired  fo  new  an  afpe£);,  fince  our  analyfii 
of  the  calculi.  The  chemical  examination,  aiii 
the  exad  analyfis  of  the  ^rine  of  calcoloiii 
patients  of  different  ages,  and  in  different  ci^ 
cumflances,  can  alone  fatisfy  all  thefe  important 
queftions;  and  already,  inveftigations  of  tiiii 
kind,  have  prefented  to  us,  fome  h^py  refulf^ 
which  I  ihall  indicate,  in  treating  of  tho 
lithontriptics,  or  the  means  of  diffolving  dK 
calculi  of  the  bladder. 


SectiO! 
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*|^ey  might  depofit  themfelves,  in  order  to  give 
*^fe  to  the  calculus  of  the  kidneys,  and  of  the 
*>ladder. 

50.  This  is  in  fad,  proved  by  tlie  two  fre- 
quent circumftance  of  extraneous  bodies,  in- 
*^oduced  into  the  lad- mentioned    organ,   and 
^Ven  into  the  urethra.     But  we  have  obferved, 
tV^at  in  thefe  cafes,  the  accidental,  and  in  fome 
*ort,  artificial  calculus  which  is  formed,  is  almoft 
always  white,    and  compofed  of  earthy  phof- 
phates.     All  urine  indeed  contains  uric  acid, 
and  confequently  that  which   forms    the  mod 
frequent  fpecies  of  calculus  ;  however,  the  nu- 
clei introduced   from  without,  hardly  ever  be- 
comes covered  with  it ;  and  it  is  remarked,  that 
the  individuals,   in  whom   this  uric   calculus  is 
met  with,  never  prefent  it,  except  formed  upon 
an  interior  nucleus,  upon   a  gravelly  original 
that  has  defcended  or  fallen. from  the  kidney. 
It  is  therefore  neceflary,  that  there  (liould  be  a 
particular  caufe   to  give  rife  to  this  formation. 
Undoubtedly,  the  fuperabundance  of  uric  acid, 
"^hich  takes  place    in    calculous    fubjccts,   its 
produQioiT  in  greater  quantity  than  in  the  na- 
tural ftate,  mull  be  allowvcd  to  be  the  firft,  and 
TOoft  certain  of  thefe   caufes,  efpccially   when 
"^c  confider  the  rapidity  with  which  this    cal- 
culus frequently  increafes.    But  this  caufe  alone 
^*not  fufficient;    and   if  it  exillcd  infulated, 
^efliould  fee  in  it  only  a  fource  of  precipitation 
^of  the  urine,   without  finding  in  it,   that  oi'the 
^ncretion,  and  the  tendency  to  form  folid  layers. 
-    '  '  51.   More- 
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51.  Moreover,  there  is  required  the  prefencc 
of  a  coagulating  matter,  which  had  formerly 
been  diftinguiflied  as  lapidific,  and  which  beiog 
abundantly  diflblved  in  the  urine,  is  at  the 
fame  time,  extremely  difpofed  to  feparate,  and 
precipitate  itfelf  from  it,  carrying  along  with 
it,  and  glueing  together  the  folidifiable,  and 
frequently  cryftalline  particles,  which  are  at 
the  fame  time,  feparated  from  it.  This  is  un- 
doubtedly the  animal  matter,  that  is  found  in 
all  the  calculi,  of  whatever  nature  they  may 
be;  for  it  conftantly  exifts  with  one  or  other 
of  the  calculous  materials,  as  Ave  have  found  it 
in  all  thefe  materials.  It  is  this  which  forms  the 
conneding  part,  or  the  ground-work  of  the 
calculi,  in  the  fame  manner  as  the  membranons^ 
gelatine  forms  the  primitive  organ  of  the 
bones.  This  is  fo  true,,  that  the  urine  of  cal- 
culous patients  is  generally  thick,  ropy,  mu- 
cous, and  as  it  were,  charged  with  glairy 
matter ;  and,  that  when  it  does  not  prefent  this 
charader,  immediately  after  being  voided  out 
of  the  bladder,  it  fpeedily  aflumes  it,  either  at 
the  fame  moment  when  the  ammonia  is  formed 
in  it,  or  by  the  addition  of  the  alkalies,  which 
feparate  this  animal  fubftance  from  the  acid 
which  appears  to  hold  it  in  folution. 

52.  It  feems  befides,  that  in  all  the  cafes  in 
which  the  uric  acid  is  very  abundant,  the  urine 
at  the  fame  time  contains  a  large  quantity  of 
the  animal  matter,  which  accelerates  its  precipi- 
tation, which  attra6bs  it  in  its  feparation,  and 

which 
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tWch  clofely  agglutinates  its  particles. 
Hence  it  follows,  that  all  that  is  capable  of 
lugmentiog  the  proportion  of  this  fpecies  of 
mucous  gluten  in  the  urine,  may  be  confidered 
11  a  remote  caufe  of  the  formation  of  the  urinary 
calculus ;  and  thus  all  the  ancient  notions  of 
the  phyficians,  refpeding  the  pituitous  tern* 
perament,  and  the  abundance  of  glairy  mat- 
ter, ik^hich  they  confidered  as  tending  to  the 
produdion  of  calculi  of  the  bladder,  upon  the 
^ound-work  or  the  gluten  of  Hones,  or  ani- 
mal concretions,  correfpond  in  an  exa£i  man- 
ner, with  the  new  notions,  which  the  analyii^ 
of  the  urinary  calculi  affords  at  prefent,  refpeft- 
ing  the  nature  of  thefe  concretions.  Though 
there  is  a  real  difference  between  the  animal 
matters,  contained  in  the  urinary  calculi  of 
diflFerent  compofitions,  it  is  neverthelefs  certain, 
that  each  of  the  calculous  fubflances,  contain* 
ing  an  animal  gluten,  to  Avhich  it  owes  its 
concrete  and  folid  flate,  we  cannot  refufe  to 
confider  this  fuperabundance  of  agglutinating 
mimal  matter,  as  the  firfl  and  principal  caufe 
t)f  the  formation  of  the  calculi. 

53.  Amongfl  the  caufes  which  influence  the 
>brmatiou  of  the  urinary  calculi,  the  mofl  re- 
markable perhaps,  and  the  mofl  difficult  to  be 
lifcoverec^  is  inconteftibly  that  which  relates 
othe  diverfity  of  their  nature,  and  the  dif- 
bcDce  of  the  fucceflive  ftrata,  which  confli- 
ute  them.  As  yet,  I  know  nothing  at  all 
e^^ng  the  produ6iion  of  the  calculi  of  ox- 
alate 
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lemonade,  and  to  be  hardly  more  acrid  than  the 
urine  itfelf,  foften  and  diffolve  with  even 
^more  rapidity  the  calcareous  and  ammoni- 
aco-magnefian  phofphates.  Thefe  native 
matters,  in  fragments  or  ftrata  of  calculi, 
when  fufpended  by  means  of  a  hair  or  thread 
in  the  above-mentioned  liquors,  melt,  become 
iighter,  rife  towards  the  furface,  and  foon 
leave  in  their  place  only  fome  tranfpaient  flakes, 
fimilar  to  the  mucous  lamellae,  which  float  upon 
the  furface  of  the  liquor#  The  prefencc 
of  the  uric  acid,  diffolved  in  the  ley  of  pot- 
afli,  is  demonftrated  by  the  addition  of  a  weak 
acid,  and  even  of  vinegar,  which  preci- 
pitates it  in  a  white  powder ;  and  that  of  the 
phofphates  in  the  acids,  by  ammonia,  which 
feparates  them. 

As  to  the  calculi  of  calcareous  oxalate  or  the 
mural  calculi,  tliey  are  the  mod  difficult  of  fo- 
lution  by  weak  rc-agents.  They, however, become 
foft  and  ev^en  melt  almoft  entirely,  with  the 
exception  of  a  ^)ongy  and  brownifli  animal  mat- 
ter, in  the  nitric  acid  diluted  with  water;  but 
they  require  a  mucli  longer  time  for  their  folu- 
tiou  than  the  preceding.  A\'e  may  alfo  effeft 
their  folution  in  a  ley  of  carbonate  of  pot-afli 
or  foda,  which  dccompofes  the  calcareous 
oxalate  by  double  clec^Five  attraftions  ;  car- 
bonate of  lime  is  dcpofited  at  the  bottom  ofthc 
liquor,   which  retains  the  oxalate  of  pot-aflior 

of  foda  in  folution. 

59.    One 
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59.  One  or  other  of  the  liquid  re-agents  that 
Lve  been  indicated,  when  injected  into  the 
adder  of  a  calculous  patient,  muft  therefore 
I  iipon  the  urinary  calculus  and  efFe6l  its 
lutiouy  if  nothing  oppofes  its  effect.  Never- 
€lefs,  in  this  injeflion  of  the  lithontripticsor 
Ivents  of  the  calculi  of  the  bladder,  three 
inds  of  difficulties  prefcnt  themfelves,  which 

is  neceffary  to  know  and  to  appreciate  in 
rder  to  endeavour  to  remedy  them.  The  firft 
,  to  determine  the  nature  of  the  calculous 
uftinor  in  the  bladder.  The  variety  of  thefe 
oncretions,  even  that  of  the  different  layers 
'hichfo  frequei>tly  form  them,  feems  to  oppofe 
Qobftacle  to  the  fuccef:s  of  thefe  folvents,  the 
mployment  of  which  cannot  be  advifed,  nor  a 
Toper  choice  made  till  after  the  calculous  fub- 
lance  upon  which  we  M'iili  to  caufe  them  to  a6l 
as  been  determined.  The  fecond  cohfifts  in 
he  neceflity  of  preventing  any  adion  of  the 
blvent  upon  the  bladder,  and  confining  it 
blclv  to  the  calculus  :  the  third  relates  to  the 
Bixture  of  the  re-agent  with  the  urine,  which 
nay  modify  it,  annihilate  its  efieds,  or  ac- 
Jompany  them  withfome  inconveniences  detri- 
lental  to  its  action  upon  tlie  calculus.  Let  us 
!Oiifider  each  of  thefe  difficulties,  and  prove 
hat  they  do  not  prefent  an  infurmountable  ob- 
acle  to  the  folution  of  the  urinary  calculi  in 
le  human  bladder. 

60.  -We  have  but  few  means  of  determining 
om  exterior  indications  the  nature  of  a  calcu- 

A  a  2  lu5 
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Ins  cost&iEfQ  :ii  iLc  bladder.  Sounding  wj 
tbt  c-izhtrtr  iffords  pretty  acconte  indicatioj 
cilis  Tojurrve.  iii  hrrcDefs^  its  uniform  or  roug 
arc  irtzleii  fdificc  but  it  difcoveis  notlrin 
viih  rrfpeci  to  it>  coirpofition.  No  iymptor 
£5  vft  fjroiibes  the  L^srbteit  notion  on  this  fill 
icc: :  ind  iu  ricr  u'**  legird  has  yet  been  paic 
in  exiircii  cr  cocranrc  medicine,  to  thedifiei 
ect  co3^j>:r>eEi  Er.aterials  of  the  calculi :  tl 
idea  of  iViirh:r.g  for  !:thontriptics  has  never y( 
beea  fcuncrd,  2^^  :t  oughr  to  have  beeUi  upo 
the  cirer'iiv  c :"  iLe  mrure  of  ihefe  concretion 
In  this  ar:V.ute  il'.ence  of  the  art  upon  this  ful 
iecT.we  hivc  iho  js-*^t  thit  the  examination  of  tl 
urine  of  :::ec2lcu':?i:5  patients  might  afford  i 
fo:i:e  li^iht  r.fpeciicg  tiie  fpccies  of  their  calcul 
ar..;  we  hive  founded  our  fuppofitions  upontl 
c:rc-:r.::2j:w^?  :hit  this  unr.e  ought  to  conlai 
at  leaf!  the  f;:l:::Lnce  vhi:h  is  inceflantly  adde 
to  r:c  ex:rrl:r  of  th.e  veUcal  concretion: 
Iht:  txi:r.:::a:'>i;  cf  rhcuriaeof  two  calculoi 
pstitrts  !'25  I'.rtit.y  prcitrted  to  us  either 
vc-v  ftr.r.Me  t-in  ::.-::o::.  or  211  almoft  total  at 
feuce  of  the  iiric  2j"t:  v.hich  is  generally  coi 
tuiLtd  in  heuli!:v  ;:::i:e  :  and  we  have  thenc 
concluded  tliat  thiir  cJl-cuU  were  formed  ( 
this  acid.     In  cue  of  the:i%  x^^ho  died  of  agi 

the  cpeningof  the  bod 


L'Jiilii  y  pre:ci:tc.:  tj  us  d  calculus  of  uricacic 
i::.:  th.3 -..:::t  is  iihi  i:ev.\  aud  ulterior  refeai 
ehcs  are  ;.ecjr.hrv  inort.w:  to  confirm  or  invali 
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61.  The  gravel  voided  before  or  after  the 
fymptons  of  the  prefence  of  calculus  in 
the  bladder,  may  alfo  afford  a  notion  of  the 
nature  of  this  calculus.  We  may  alfo  derive 
information  from  the  calculi  which  the  parents, 
children  or  brothers  in  the  families  of  the  pa- 
tients, have  either  evacuated  naturally,  or 
which  have  been  extrafted  from  them  by  an 
operation.  For  it  is  reafonable  to  believe  that 
the  hereditary  difpofftion  to  this  difeafe  pro- 
ceeds frem  a  uniform  caufe  in  fuch  families,  and 
confequently  that  the  calculous  ipatter  is 
general  or  of  the  fame  nature  in  them.  It  is 
here  to  be  obferved  that  the  uric  acid  and  the 
animoniacal  urate  being  the  moft  frequent  of 
all  the  calculous  materials,  and  being,  as  it 
appears,  at  lead  in  the  proportion  of  a  third  of 
the  whole  of  thefe  concretions,  whilft  the  two 
other  thirds  are  compofed  from  among  the 
three  other  calculous  matters,  the  two  earthy 
phofphates  and  the  oxalate  of  lime  (for  the  filex, 
is  fo  rare,  that  it  ought  fcarcely  to  be  reckoned 
amongft  thefe  materials)  ;  it  is  evident  that  the 
ley  of  pot-afli  will  moft  frequently  be  the  pro- 
per folvent  to  be  chofen.  Moreover  the  ufe  of 
this  ley  in  injettion  cannot  lougleaveusin  uncer- 
tainty with  regard  to  its  effect,  and  confequently 
vith  regard  to  the  nature  of  the  cal- 
cuius.  The  diminution  of  the  fymptoms 
^hich  it  produces,  and  that  of  the  volume  of 
the  calculi,  whi  h  may  be  afcertained  by  found- 
ing, foon  fliow  whether  the   right   folvent  has 

been 
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been  chofen.     In  the  contrary  cafe,  recourfe 

to  be  had  to  the  acids. 

62.  There  is  another  method  of  afcertainingtl 

nature  of  the  calculus  contained  in  the  bladd€ 

and  of  the   folvent   that  ought  to  be  injede 

It  is  that  of  examining  this  folvent  after  t 
firft  injeftions,  and  after  it  has  remained  foi 

quarters  of  an   hour  in   the  blr.dder.     Firft  1 

very  weak  ley  of  pot-afh  be  employed,  whi» 

has  hpwever  been    prcvioufly   found   able 

diflblve  the  uric  calculus,  by  fufpending  one 

a  ley  of  the  fame  kind  out  of  the  body ;  let 

be  colledcd   half  an  hour  or  three   quarters 

an  hour  after  it  has  remained  in  the  bladde 

let  it  (lepofit   fome   flakes   which    it   general! 

contains,    and   of   which   I   am     immediatel 

about  to  fpeak  ;  or  let  it  be  filtered  through  ur 

fized  paper,    and  let  a   little   muriatic  acid  I 

poured   upon  it.     If  this    ley  has  met  with 

calculus  of  uric  acid,  and  if  it  has  begun  todi 

folve  it,  the  addition  of  the  acid  will  produce! 

it  a  fcnlible  white  precipitate.  This  experimei 

continued  duringfeveral  fuccclhve  days,  and  J 

each  of  the  injciftions,  nuiftaiccrtain  ina  pofiti^ 

manncT  the  acid  nature  of  the  calculus;  and 

may  even  be  conceived  that  iiit  were  conftant 

pcrlornu'd  upon  all  the  portions  of  alkaline  k 

injeC'lcd    into    the    bladder,    mc    n/ight    dete 

mint'  the  (juantity  of  this  acid   taken  each  di 

from     the    calculus,    .and     v;o    on   as    far  ' 

the  ha])py    nioment,    when  the    patient,  bcin 

alio    freed     from   the  emharrariiug*     .synipton 

nriling    iVoJU  the  exiftencc  of  this  body,  an 

tl 
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the  catheter  no  longer  announcing  itsprefence, 
the  injefted  liquor  muft  ceafc  to  indicate  the 
uricacid^and  ihow  with  certainty  the  complete 
folution  of  the  vefical  calculus. 

65.  It  is  eafy  to  conceive,  that  if  the  alkaline 
ley  ^t  its  difcharge  from  the  hladder,  does 
not  give  any  trace  of  uric  acid  ;  if  after  its 
action  has  been  continued  for  fome  davs,  it 
perfifts  in  prefenting  none;  if  the  fymptoms 
remain  obftinate  in  all  their  intenfity,  there 
is  reafon  to  believe  that  the  calculus  is  not 
formed  by  this  acid,  and  we  are  authorized  to 
direft  our  views  towards  the  injeftion  of  the 

weakened  muriatic  acid.     This,  as  it  afts  veiy 
fpeedily  upon  the  phofphates,  if  fuch    is  the 
nature  of  the  calculus,   or  of  its  exterior  ftrata, 
will  foou  prefent  the  proofs  of  its  a<?lion.  When 
tried,    after    its   difcharge    from   the    bladder 
with  fome  drops  of  ammonia  or  pot-afli,  it  will 
give  a  white  precipitate  of  phofphate  of  lime, 
abandoned  by  the  acid,    iu  proportion  as  the 
added  alkali  faturates  it.  The  relief  produced  by 
the  fpeedy   diminution  of  the  calculus,  will,  in 
this  cafe, quickly  follow  the  action  of  the  inje^S- 
^dacid  ;  for  our  experiments  fliow  us,   that  of 
all  the  calculous  matters,  the  earthy  phofphates 
are  the  moll  fpeedily  foluble  in  the  muriatic 
scid.    If  two  matters  difpofed  alternately,  form 
the   calculus,  for   inftance,    the  earthy  phof- 
phates without,  and  the  uric  acid  at  the  centre, 
which  happens  pretty  frequently,  the  action  of 

the 
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the  acid  injefted,  will  ceafe  at  the  end  of  a  ceir^ 
tain  time;  this  will  be  perceived  by  examinii^g 
the  liquor,  after  its  difcharge  from  the  bla<]. 
der,  and  by  its  not  being   precipitated  on  tlie 
addition  of  ammonia ;  it  will  then  be  neceflary  to 
have  recourfe  to  the  alkaline  ley,  in  order  to 
complete  thefolution  of  the  acid  nucleus  of  the 
calculus. 

64.  The  difcovery  of  the  mural  calculi  of 
calcareous  oxalate,  contained  in  the  bladder,  is 
ftill  more  difficult  than  that  of  the  preceding; 
the  urine  is  not  fufceptible  of  exhibiting  any 
other  indications  of  them,  except  its  turbid 
nature  at  the  moment  of  its  difcharge,  and  the 
analyfis,  by  which  we  muft  find  the  oxalate  in 
its  precipitate.  But  no  urine  of  this  kind  has 
yet  been  met  with  in  calculous  patients,  or  at 
leaft,  none  has  been  analyzed.  Without  deuy* 
ing  that  this  may  exift,  efpecially  in  the  urine  . 
of  certain  calculous  patients,  which  is  dif- 
charged  white  and  turbid  from  their  bladder, 
we  (hall  not  be  able  to  confirm  this  notion,  ex- 
cept by  an  examination,  purfued  for  a  fufficient 
length  of  time,  of  thefe  excrementitious  liquids, 
in  perfons  afflided  with  the  calculus.  Such  an 
examination  cannot  be  made,  with  the  attention 
and  the  feries  of  experiments,  which  it  requires, 
(jxcept  in  a  houfe  deftined  for  refearches  of  this 
kind.  It  will  be  in  this  manner,  that  we  ihall 
be  able  to  afcertain,  whether  the  prefence  of 
pn  p3;ali^calcareous  calculus,  is  capable  of  being 

^fcer  twined 
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afcertained  in  the  bladder  of  a  calculous  pa- 
tient, by  the  analyfis  of  his  urine;  and  whether 
the  nitric  acid  and  the  carbonate  of  pot-afh,  in- 
je^ed  into  this  organ,  will  be  capable  of  efFeft- 
ixigits  folution,  as  we  have  feen  thefe  folvents 
a©  out  of  the  body,  upon  the  mural  and  oxalic 
Calculi,  which  we  have  fufpended  in  them.  Such 
inquiries  are  too  interefting  to  humanity,  not 
to  induce  us  to  hope,  that  they  will  fooner  or 
later,  be  promoted  by  the  public  power,  and 
tliat  a  national  cftablifliment  will  one  day  be 
confecrated  to  them. 

65.  It  has  been  feared,  and  not  without  fome 
appearance  of  reafon,  that  liquors  capable  of 
a^ng  upon  fuch  denfe  urinary    calculi,    the 
folution  of  which  has  fo  long  been  confidered 
as  impoffible,    might  firft  exert    their  energy 
"Upon  the  coats  of  the  bladder,  and  diforganize 
or  deftroy  it,  inftead  of  diffolving  the  concre- 
tions,   which   this  membranous  and  mufcular 
vifcus  contains.     Such  an   unfortunate  occur- 
Tencct  which  is  afferted  to  have  taken  place  in 
fome   imprudent   trials,    in   which  too  highly 
concentrated  alkaline  leys,  or  acids,  have  been 
employed,    is    however,    not    difficult    to   be 
avoided,  and  the  following  are  the  precautions 
^Uch  we  have  taken  for  the  purpofe.     The  fo- 
lutions  of  pot-afli,  or  the  acid  liquors,  were  fo 
^Jttuch  diluted  with  water,  fo  much  weakened, 
that  they  not  only  had  merely  a  flight  tafte, 
Wry  (safily  fupportable  in  the  mouth,  but  that 

their 
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their  acrimony  was  alfo  not  more  fenfible  tba.i 
that  which  charaderizes  the  urine,in  order  tlxat 
the  delicate  ftrufture  of  the  bladder  might  fuf- 
tain  no  injury  from  their  aftive  property.  iTbus 
I  have   already  feen  five  perfons   ufe  alkaline 
injeftions,  without  experiencing  pain,  fatiguQ 
or  even  any  fenfation,  which  could  either  have 
apprifed  them  of  the  prefence  of  a  matter,  dif- 
ferent from  the  urine  in  this   vifcus,  or  have 
afforded  ground  for  the  leafl  apprehenfion,  on 
account  of  the  flay  which    this   folvent  had 
made  in  it.     I  have  obfervcd,  that  the  acidu- 
lous  muriatic    injedion,    though   as  weak  as 
lemonade,  was  always  more  ferifible  to  the  blad- 
der, than  that  of  the  alkali,  and  that  it  excited 
a  propenfity  to  make  water,  and  an  irritation, 
an     excitement    to    contraction     and    fpafm, 
which     did  not   permit    it    to    remain    there 
for  fo  great  a  length  of  time.     But  fortunately, 
this  acid,  even  when  reduced  to  extreme  weak" 
nefs,    eafily  dilTolves  the  calculous  phofphates, 
and  it  is  not  neceffary  that  it  fliould  remain  fo 
long  in    the  bladder  as  the  alkali,   the  adion 
of  which,  upon  the  uric  acid,  is  flower,  and 
more  difficult. 

66.  A  third  confideratioh  refpeftmg  the  fol* 
vents  of  the  calculi,  has  for  its  objeft,  the  in- 
fluence which  tliefe  folvents  exercife  upon  the 
urine,  and  that  which  they  may  receive  from 
this  liquid.  In  former  difculTions,  fimilar  tothis, 
it  has  been  prefumed,  either  that  the  urine  op- 

pofcd 
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pofed   their  folvent  and  lithontriptic  quality, 
or  that  it  was  precipitated  by  them  in  fuch  a 
manner,  as   to  become  more  calculous,  giving 
reafon   to  apprehend,  rather  the  augmentation 
than  the  diminution  of  the  calculi ;  or  at  leaft, 
caufing  the  pirecipitate  which  they  occafioned 
in  it,  to  be   unjuftly  confidered  as  the  matter 
taken  from  the  calculi  themfelves.  In  faft,  that 
the  alkali  muft  find  in  the  urine,free  phofphoric 
^nd  uric   acids,  which  would  abforb  and  fatu- 
rate  it,  fooner  than   fuffer  it  to  act  upon  the 
calculi :  accordingly,    the   urine   muft    be  an 
obftacle  to   its  folvent     quality.      But     there 
are  two  means  of  removing  this  obftacle  to  the 
Aiccefs  of  the  lithontriptics:  the   bne  is,  not 
to  injecl   the   alkaline  ley,  till    after   having 
evacuated  all  the  urine  contained  in  the  bladder, 
and  after  having  waflied   it   with    luke-warm 
Mrater.    Then  this  ley  can   only    be  weakened 
by  the  urine,  which  fhall  arrive  by  the  ureters, 
aud  this  effedmay  be  diminiflied  by  the  fecdnd 
means,  which  may  even  caufe  it  to  ceafe  al- 
together,   and  which  confifts  in  giving  the  cal- 
culous patient caufticpot-afh, extremely  diluted 
todrink.  Experiments  made  at  Dijoti  and  Paris, 
have  already   proved,   that  after  the   internal 
Ufe   of  the  pure  alkali  has  been  continued   for 
iome  days,    the    urine    ceafes    to    be    acid, 
^s    becomes     alkaline,     and    thus  acquires  a 
character  analogous  to  that  of  the  injection,  fo 
^  no  longer  to  oppofe  its  eifefl.     It  has  even 
wen  hoped  to  give  it  by  this  means  a  fuihcient 

degree 
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degree  of  alkalinity  to  render  it  a  folvent  of  the 
calculus,  and  thus  to  effe6i;  its  folution  :  though 
it  may  be  very  difficult  to  obtain  complete  fuc- 
cefs  by  this  means,  at  leaft  upon  calculi  fome- 
what  voluminous,  I  cannot,  however,  refiife 
my  confidence  to  it,  either  for  diflblving 
the  renal  calculi,  curing  the  gravel,  or  pre- 
venting the  augmentation  of  the  calculi  of  uric 
acid,  and  giving  to  the  urine,  a  charaAer  fa- 
vourable to  the  a6lion  of  the  alkaline  folvent, 
injefted  into  the  bladder. 

67.  The  alkaline  ley,  injeAed  into  the  blad- 
der, when  it  meets  with  the  urine,  there  pro- 
duces ftill  another  eiFeft  in  it,  which  embar- 
raffes  its  operation.  When  this  liquor  is 
acid,  in  proportion  as  the  ley  faturates  it,  it 
feparates  from  it  a  gelatinous  matter,  which  the 
phofphoric  acid  rendered  foluble  in  it,  and 
which  is  precipitated  from  it  in  mucous  flocki 
Thefe  flocks,  which  I  have  conftantly  obfervcd 
in  the  five  fubje6ls  treated  by  this  procefs,  are 
fometimes  in  vifcous  filaments,  fimilar  to  what 
is  called  glairy  matter ;  or  they  form  finall 
thick  bodies,  which  colleft  about  the  eyes  of 
the  catheter,  and  greatly  impede  the  paflage  rf 
the  urine,  fo  that  it  is  neceffary  to  agitate  this 
inftrument,  and  introduce  a  ftilette  into  it,  h 
order  to  remove  this  flight  obftacle,  and  render 
the  flow  of  the  urine  more  free, 

The  very  weak  muriatic  acid,  injeftedhito 
the  bladder,   has  not  this  inconvenience ;  on 

t!ho 
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contrary,  it  gives  more  tranfparence  and 
pidity  to  the  urine  of  calculous  patients, 
n  it  naturally  has ;  it  even  prevents  the  pre- 
litation  of  the  glairy  matter,  which  is  fo 
juently  feen  in  it,  and  which  efpecially  ac- 
Dpanies  the  ammoniacal  flate  of  the  urine, 
ich  is  fometimes  found  in  thofe  patients,  and 
this  very  circumflance,  it  oppofes  the  for- 
tion  and  the  concretion  of  the  ammoniaco- 
gnefian  phofphate,  for  the  folution  of  which 
IS  efpecially  employed. 

S.  The  alkaline  or  acid  liquors,  defiined  to 
ve  as  folvents  of  the  calculi  of  different  na- 
res,  ought  to  be  inje6ted  into  the  bladder,  at 
emperature  of  about  S5  degrees.     A  catheter 

elafiic  gum,  and  a  tin  fyringe,  are  all  the 
paratus  neceflary  for  this  operation.  As  the 
jeAions,  repeated  at  firft  three  or  four  times 
lay,  afterwards  fix  or  eight  times,  and  each 
naining  from  a  quarter  of  an  hour  to  an  hour 
leaft,  in  the  bladder,  mud  be  long  continued, 
d  confequently  require  a  fpace  of  feveral 
mths  for  diifolving  thefe  calculi,  it  is  ne- 
Bary  that  the  patients  fhould  keep  the  catheter 
denary,  and  ufe  themfelves  to  perform  the 
c^ons  without  help.  They  will  thus  avoid 
J  repetition  of  the  pain,  which  is  excited  by 
',  introdudion  of 'the  catheter,  efpecially  in 
organ  irritated  by  the  prefence  of  a  foreign 
dance,  and  much  more  fenfible  than  in  its 
ural  ftatc.  They  will  foon  become  fami- 
liarized 
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ihops^  and  colle£lions  of  materia  medico^  under 
the  name  of  occidental  bezoars,  are  more  com- 
monly ftomachal  or  inteftinal  concretions,  than 
urinary  calculi ;  I  have  examined  about  fixty 
of  them,  grey,  greenifh,  and  yellowifh,  and  I 
have  found  in  almoft  all  of  them,  ftrata,  cafy 
to  be  detached  from  each  other,  on  account  of 
their  poliflied  furfaces,  formed  of  cryftallinc 
filaments  or  lamellse,  like  flalaSites,  having 
at  their  centre  pieces  of  wood,  fragments  of 
bark,  leaves,  or  fmall  portions  of  branches^ 
upon  which  their  ftrata  were  depofited. 

71.  The  obfervation  which  I  have  juft  men- 
tioned, proves,  that  when  we  take  the  common 
and  pharmaceutical  bezoars,  as  fubjefts  of  ana- 
lyfis,    MT  moft  frequently  examine    inteftinal 
calculi,  and  thatfcarcely  any  is  urinary  or  vefi* 
cal.    I  never  had  but  three  well  afcertaincd  op- 
portunities to  examine  this  laft  fpecies  of  calcu- 
lus, nan^ely  that  of  the  horfe,  that  of   the  hog; 
and  that  of  the  bullock.     The  firft  were  given 
me  by  veterinary   artifts,    who  had   extraded 
them  themfelves,  either  from  the  kidneys,  or 
from  the  bladder  of  horfes  that  had  died  of  dif- 
eafc.     We  are  not  to  confound  with  thefe,  the 
concretions  fometimcs  very  voluminous,  which 
naturalifts  call  hippolithes,  and  which  are  formed 
in  the  intcftine   of  the  horfe :    thefe  are  com- 
pofed  of  anmioniaco-magnefian  phofphate,  and 
calcareous  phofphatr,  whilft  thofe  of  the  kid- 
neys  and  of  the  bladder  of  this  animal,  arc 
compofcd  of  carbonate  of  lime,    and  foluble 

with 
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l>h6fphate,  or  of  calcareous  phofphaW.  Fte* 
quently,  this  laft  fait  has  been  found  in  the  aci- 
dulous ftate,  in  the  atialyfes  which  I  have 
made  of  them.  Thus,  there  exifts  an  effential 
difference  between  the  inteftinal  calculi,  and 
the  urinary  calculi  of  animals,  and  this  dif- 
ference accords  with  that  which  alfo  exifts  be* 
tween  the  urine  of  thefe  animalis,  and  the  hu- 
man urinCi  As  the  firft  contains  carbonate  of 
lime,  inftead  df  the  earthy  phofphates  contained 
In  the  fecotid,  the  depofition  which  it  forms  in 
itscatials,  is  only  the  firft  of  thefe  falts,  whilft 
in  the  human  bladder  it  is  frequently  compofed 
of  phofphates.  But  animals  are  much  more 
fubjeft  than  man,  to  concretions  6f  the  ftomach 
and  inteftines,  and  thefe  concretions  ard 
Cbtlftantly  owing  to  depofitions  and  cryftalliza-* 
tionsof  earthy  phofphates,  occafioned  by  thefd 
falts  being  more  abundantly  diffufed,  and  as  it 
y^mi  Cantoned  in  the  organs  of  digeftion, 
itt  thefe  beings,  whereas  in  man  they  arc 
determined  towards  the  urinary  paffages,  which 
ftrc  tlieir  natural  emunftory, 
yS.  A  ftill  more  firtgular  diffet-encc  is  ttiet 
with  between  the  urinary  concretions  of  ani- 
taals,  and  thofe  of  man.  In  the  flrft,  we 
find  nothing  fimihir  to  the  urid  acid,  which 
is  the  moft  abundant  atid  moft  frequent  of  thd 
fflftterials  of  the  human  calculi.  It  appears  that 
tbisfingular  matter  is  exclufively  prepared,  aiid 
formed  in  the  body  of  man,  though  its  confti- 
teent  principles  equally  exift  in  that  of  all  the 
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animals.  The  caufe  of  the  peculiarity  af  thtf 
formation  to  man,  muft  confift  in  the  dif- 
ference of  his  organs,  and  of  his  liquids ;  but  we 
have  as  yet,  too  little  knowkdge  refpeftmg  this 
difference,  to  be  able  to  explain  upon  what  this 
exclufive  property  depends*  We  are  not  evcft 
acquainted  with  the  relation  which  muft  fubfift 
between  the  humours  of  the  human  body,  and 
the  uric  acid,  which  proceeds  from  the  alteration 
of  fome  of  them.  Perhaps  indeed,  it  may  be  fom* 
cd  alfo  in  animals  ;  perhaps  it  may  be  contained 
in  tjieir  urine,  but  in  fo  fmall  a  quantity,  that  il 
has  hitherto  cfcapecl  the  moft  careful  ana- 
lyfes.  The  difcovery  which  Citizen  Vauquelin 
lias  made  of  a  fmall  quantity  of  uric  acid  in  the 
bladder  of  a  tortoife,  fliould  feem  to  aiithottfe 
this  lad  opinion.  Perhaps  alfo,  the  uric  acid 
Avill  at  fome  future  time  be  found  in  the  body  of 
animals,  but  in  fome  otlier  organ  thau  the  kid- 
neys, or  in  fomeother  liquid  than  the  urine.  This 
acid  has  been  thus  met  with  in  man,  in  other 
parts  befides  the  urinary  organs,  as  I  fliall  ftow^ 
hereafter. 

76.  The  oxalate  of  lime,  the  moft  frequent 
material  of  the  human  calculi  aftet  the  uric 
acid,  is  in  the  fame  predicament  with  this  acid. 
I  have  not  yet  found  it  in  the  calculi  of  ani- 
mals, or  in  the  bezoars  whicli  I  have  been  able 
to  examine.  It  would  not  however  be  accu- 
rate, abfolutely  to  deny  its  exiftence  in  Uiefc 
concretions ;  I  have  as  yet  analyfed  too  fe^^ 
of  them,  and  there  are  too  many  fenfible  or 
exterior    differences    bctwven    thefe    bezoars. 
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hich  I  knew  only  by  eye-fight,  not  to  lead 
le  at  leaftto  fufpeft,  the  poflibility  of  the  ex- 
Ilence  of  the  oxalate  of  lime,  in  fome  of  thofe 
triental  bezoars,  whofe  hardnefs,  polifh,  and 
lark  colour,  feem  to  approxinjate  to  fome  fpe- 
:imens  of  thofe  hard  and  brilliant  moriform 
calculi,  which  I  have  pretty  frequently  found 
in  the  human  bladder.  Though  it  is  not  eafy  to 
comprehend  the  formation  of  this  fait  in  the 
irinary  palTages  of  man,  as  the  chemifts  had 
bitherto  believed  it  to  be  foreign  to  animal 
matters,  and  as  they  had  found  it  only  in  fome 
regetable  matters,  it  is  no  longer  difficult  to 
admit  the  poflibility  or  probability  of  this 
Ebnnation  in  the  bodies  of  animals. 

From  thefe  confiderations  it  follows,  that  the 
ufilyfis  of  the  urinary  concretions  of  animals, 
compared  with  thofe  of  man,  and  extended  to 
the  concretions  which  frequently  exift  in  them 
as  well  as  in  man,  in  other  regions,  befides  the 
kidneys  and  the  bladder,  becomes  of  great  con- 
fequence  in  the  phyfiology  of  animals,  and,  that 
it  ought  to  be  ftrongly  recommended  to  thofe 
who  poflefs  fuch  rare  fubjeds,  fo  difficult  to 
bccolle6led  by  a  fingle  individual. 
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Section  VIII. 

Of  the  Arthritic  Concretions  of  Man. 

*J7'  I  HAVE  feveral  times  pointed  out  in  fomf 
articles  of  this  fedtion,  devoted  to  t}ie  analyii^ 
of  th?  animal  matters,  that  medical  men,  red- 
ing upon  numerous   obfervations,    had  found 
ftrikinjj  aflinitjes  between  the  difeafes  of  the 
urinary  paflages  and  tbe  gout.     It  is  efpecially 
with    the     cajculi    of    the    human    bladder, 
that    t^iis  analogy    has    been  very  often  aa- 
npunced.      In    fadl,    we   frequently   fee    long 
attacks  of  the  gout,    followed  by  the  gravd 
^nd  the  i^one,  and  it  is  nqt  uncommon  to  find 
calculoiis  concretions  in  the  kidneys  and  the 
bladder  pf  gouty  old  perfons.     Gouty  parent* 
have  frpquently  children  fulyctl  to  tlie  ftonft 
And   vice  verfA,     Frequently  alfo,  perfons  fub* 
jeft  to  the  gravel,  experience  a  ceflation  ofthil 
complaint,  at  the  fame  time  that  their  jointi 
are   attacked  m  ith    arthritic  pains.     After  the 
ancients,    Sydenham,  Cheyne,    I.  A.   Murrayi 
and  feveral  other  celebrated  phyficians  of  tjfi 
laft  and  the  prcfent  centuries,  have  cotifirmcd 
this    analogy,    M'hich   now   is  univerfally  ad» 
mitted. 

78.  As 


ARTHRITIC    CONCRETIOKS.  375 

78.  As  in  all  thefe  cafes,  folid  concretions, 
niore  or  lefs  prominent,  are  frequently  formed 
round  the  articular  capfules,    and  the  extre- 
mities   of    the    bones,     which    impede    their 
motion,    which  frequently   even   render  them 
entirely    immoveable,    and    which    fometimes 
arc  of  conYiderable  bulk,    fince   Severinus  has 
defcribed   fome   as   large  as   an   egg,    it   was 
very  natural   for  phyficians  to  think,  that  the 
nature  of  thefe  concretions  was  the  fame  with 
that  of  the  folid  bafe  of  tlie  bones,  and  we  have 
feeu  that  they  had  admitted  the  fame  opinion, 
refpeAing  the  fubftance  of  the  calculi  of  the 
bladder,  before  Scheele  had  made  the  valuable 
difcovery  of  the  uric  acid.  In  fa6i,  the  firft  ex- 
periments made  upon  the  arthritic  concretion, 
had  fometimes  indicated   a  refemblance  with, 
and  fometimes  a  difference  from  the  bones  and 
the  urinary  calculi.     Schenkius  faid,  that  the 
arthritic  concretion  pulverized,  affumed  acon- 
fifience  with  water,  like  plaftcr.     Pinelli,  de- 
fcribing  in    1728,  fome  experiments  upon   the 
arthritic  matter,  faid  he  had  obtained  from  it 
ky  diftillation,  volatile  alkali,  and  fome  drops 
of  oil,    as   alfo  a  refidue,   weighing  ^.      He 
could  not  diflblve  it  in  the  oily  ammoniacal 
ITquors,  which  he  employed,  though  he  could 
in  the  fulphuric,    muriatic,  and  even  acetous 
^ids.  Neverthelefs,  Dodors  Allion,  Whytt,  F. 
Hoffman,  and   Boerhaave,  have  recommended 
the  ufe  of  alkalies  and  lime-water  in  the  gout, 
is  ireil  as  in  the  (lone.     Thefe  data,  which  are 

contra- 
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contraciiftory  to  the  firft  refult  of  PanilU,  only 
produced  uncertainty  refpeAing  the  gouty  mat- 
ter: /Cajetan-Tacconi  alfo,  after  an  examina^ 
tion,  though  a  very  fuperficial  one,  of  the 
finovia  of  gouty  patients,  and  from  its  efFeft, 
of  fometimes  turning  the  fyrup  of  viojets  green, 
and  fometimes  red,  has  concluded  that  the  gout 
was  either  acid  or  alkaline,  and  that  it  arofc 
from  this  double  caufe.  Such  a  conclufion 
could  only  emharrafs  ftill  more  the  theory 
and  the  praftice  of  the  art. 

79.  After  the  difcovery  of  Scheele,  refpeft- 
ing  the  acid  nature  of  the  mod  frequent  of  the 
urinary  calculi,  there  was  reafon  to  hope  for 
fome  more  decifive  experiments  upon  the  arthri- 
tic matter.  Yet  we  find  but  a  few  elfays 
upon  this  important  objefl,  in  the  twenty  yeap 
which  have  ehq>fed  fmce  this  period.  We  read 
in  the  memoirs  of  Stockholm,  for  1783,  anob* 
fervation  of  Mr.  Roaring,  from  uhich  it  refulU, 
thatfome  concretions  expeflorated  by  a  gouty 
old  man,  were  phofphate  of  lime ;  but  I  have 
already  elfewhere  remarked,  that  the  pulmo- 
nary concretions  were  formed  of  this  fait,  and 
it  is  very  evident,  that  thefe  calculi  muft  be 
independent  of  the  arthritic  matter.  Mr.  Wat- 
fon  has  publiflied,  in  the  medical  effays  of ' 
London,  Vol.  I,  1784,  (medical  communi- 
cations) an  examination  of  the  arthritic  con- 
cretion, taken  from  the  dead  body  of  a  gouty 
pcrfon,  from  which  he  has  concluded  this  mat- 
ter to  be  very  different  from  that  of  the  calcu- 
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lua,  fince  it  cliirolved  in  fiiiovia,  and  mixed 
eafily  with  oil  and  with  -water,  whilft  the  calcu- 
lous fubfiance  prefeated  properties  entirely  tlie 
revf  rfe.  But  this  difference  might  depend  upon 
the  ftate  of  combination  of  tlie  calculous  fub- 
funce;  and  this  has  been  difcovered  to  he  the 
cafe  by  Mr.  Tennant,  of  London,  who  an- 
nounces, that  the  arthritic  concretions  are  com- 
poledofthe  acid  of  the  calculus,  combined 
with  foda. 

80.    This    fimple  notice,    inferted   in  fome 
periodical    works,  appeared  to  me  of  fo  great 
iBiportance  to  the  progrefs  of  the  art,  that  I 
iraently  willied  to  confirm  it,  hy  a  correS  expe- 
riment   Several  years  elapfed  without  my  being 
tble  to  fatisfy  my  wilh,  as  it  was  impoflible  for 
me  to  procure   arthritic  concretions,  though  I 
I  lad  appHed  to  feveral  phyficians  for  them.     It 
^■pai  not  till  towards  the  month  of  Vendimiaire, 
^K  the  year  feven,  that  a  favourable  opportu- 
^Btv  prefented  itfelf,  for  which  I  am  indebted 
, '  n  Veau,  a  phyfician  of  Tours,  profeflbr 
I  -  ntral  fchnol  in  that  town,  and  equally 
"     *    "  .    '"     learning  and    his  ardent 
r  the  healing  art.     This 
■nlible  of  the  value  of 
'  l>lied  to  the  phe- 
■  my,   brought  me 
from    an 
lat  toe  of 
affiiaed 
ho,  to 
judge 
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judge  from  the  fuelling  of  different  articula- 
ti(>n5s  feemed  to  carry  in  this  mauDer,  in  the 
whole  of  his  body,  more  than  a  kilograaime  of 
this  concrete  matter. 

81.  This  patient,  whofe  feet,  hands,  and 
knees  are  tumeiied,  experiences  no  pain  in  mod 
of  thefc  regions,  when  the  ikin  is  touched. 
Their  arthritic  concretions  are  every  where 
adhering  to  the  bones.  As  to  that  which  is 
fituated  at  the  laft  phalanx  of  the  great  toe  of 
the  left  foot,  and  from  which  the  portion  which 
has  been  fent  me,  proceeds,  the  tumor  is  about 
thirteen  centimeters  in  circumference;  it  is 
ulcerated  and  open  at  its  fuperior  and  outer  la- 
teral part;  it  daily  difcharges  a  fetid  pus,  which 
has  not  been  examineil,  but  which  appears  to 
carry  with  it  a  portion  of  concrete  arthritic 
matter.  For  a  year  paft,  the  patient  fufFered 
excruciating  pains ;  he  fcarcely  flept  a  few 
minutes,  without  being  wakened  by  the  vio* 
lence  of  his  difeafe.  For  feyeral  months  pad, 
lie  had  not  quitted  his  bed,  and  he  frequently 
emitted  piercing  cries.  The  part  of  the  poda- 
gric concretion,  which  was  tranfmitted  to  roc 
by  Citizen  Veau,  with  the  details  which  I 
liave  juft  given  after  him,  had  been  extraded 
from  this  ulcerated  tumor,  to  the  opening  of 
which,  it  had  been  propelled.  I  have  fubjeScd 
it  to  the  experiments  which  its  fniall  quantity 
permitted  me  to  try ;  they  were  made  in  ibc 
prefence  of  the  enlightened  phyfician,  to  whom 
I  am  indebted  for  it.  ^ 

82.  Thii 
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82.  This  whitiOiy  irregular  concretion,  finely 
granulated  as  it  M^ere  in  its  texture,  much  refem- 
Mingin  appearance,  a  broken  piece  of  officinal 
agaric,  was  about  four  centimeters  in  extent; 
it  weighed  more  than  three  grammes  and  a 
half.  It  was  porous  and  light;  it  could  not  be 
triturated  in  a  mortar,  without  difficulty,  on 
account  of  the  abundant  membranous  pellicles, 
with  which  it  was  interfedled;  it  cut  after  the 
manner  of  tallow,  and  the  parts  expofed  by  the 
fedion,  were  poliihed  and  brilliant,  like  the 
hminae  of  fpermaceti.  Heated  by  a  pretty 
violent  trituration,  it  exhaled  a  faint  animal 
odour.  A  gramme  of  it,  heated  in  a  filver  cru- 
cible, exhaled  a  white,  fetid,  empyreumatic, 
and  ammoniacal  fmell ;  it  burned  without  fof- 
telling,  although  it  fwelled  into  bubbles, 
the  crucible,  taken  from  the  fire  after  the 
cefiation  of  the  fmoke,  prefented  a  blackifli  re- 
fiduum,  of  an  alkaline  and  bitter  tafie,  analo^ 
gous  to  that  of  an  alkaline  pruffiate,  vTeighing 
^fixteenth  of  the  mafs  employed.  Diflilled 
water  poured  upon  this  refiduum,  diffolved  a 
part  of  it,  and  gave  with  the  fulphate  of  iron, 
I  blue  precipitate  of  very  fine  pruffiate.  It 
therefore  contained  a  fixed  alkali,  and  a  very 
idmndant  animal  matter. 

83.  Treated  with  a  hundred  times  its  weight 
ofwater,  by  an  ebullition  of  fome  minutes,  it 
fdmoft  entirely  diflblved  in  this  liquid,  becom* 
ipg  covered  with  a  froth,  like  that  of  a  ley  of 
icjip,  and  exhaling  a  faiut  animal  odour,  fimi- 

lar 
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laf  to  that  which  proceeds  from  flcin,  mem* 
tl-anes,  tendons,  and  ligaments,  when  boiled  ia 
tiratei*.  There  was  only  about  a  tenth  part  of  the 
concretion  that  was  not  diffolved.  This  part 
Ivas  like  fwelled  membranous  pellicles.  The 
itilphuric  acid  poured  into  the  folution,  pro- 
duced in  it  a  white  pulverulent  precipitatei 
ti'hich  in  collecting,  aflumed  the  form  of  finall 
ctyftalline  needles,  very  diftinguiihable  for 
being  the  uric  acid.  The  fupernatant  liquof, 
gelutly  evaporated,  exhibited  cryftals  of  fulphate 
foda,  difficult  to  be  obtained  from  it,  well 
fcparated  on  account  of  the  vifcous  and  gela- 
tinous (late,  which  the  evaporation  had  pro- 
duced. 

8+.  A  portion  of  the  arthritic  concretion 
equal  to  the  two  preceding,  w^as  treated  with 
iiiore  than  a  hundred  times  its  weight,  of 
tt  cioiicentrated  ley  of  pot-afli,  affifted  by  heat. 
It  was  almoft  completely  diffolved  in  it,  ex* 
haling  the  faint  animal  odour  already  indi* 
dated*  The  liquor  filtred,  in  order  ta  fepa- 
fate  from  it  fome  undiffolved  flakes,  was  mixed 
with  weak  muriatic  acid,  which  formed  in  it  a 
white  precipitate^  fimilar  in  its  afpeft  and  all 
Its  properties,  to  the  uric  acid,  and  v'ery  recof 
ui^able  for  this  fpecies  of  acid.  Immerfedin 
a  very  weak  ley  of  pot-afli,  a  part  of  thiscon» 
cretionwas  foftencd,  and  loft  all  its  confiftcnai 
without  loofing  its  form  ;  uric  acid  was  afte^ 
Wards  precipitated  from  the  liquor,  by  the  ad- 
dition  of  muriatic    acid.      The  arthritic  con-  I 

cretion 
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cretiqii  therefore  refembled  a  urinary  calc|ilq«^ 
fonned  by  the  uric  acid  excepting  that  tlie  pro«* 
portioilof  animal  matter  in  it,  appeared  to  b« 
more  coniiderable  than  in  the  latter. 

85.  Thefe  experiments  evidently  prove,  th^t 

fte  arthritic  concretion  in  queftion,  is  formed 

of  a  mixture  of  urate  of  foda,  and  of  gelatis^ 

nous  animal  matter:  they   confirm  what  Mr, 

TenDant  had  announced.     They  nevcrtbele^ 

mdicate,  that  this  fait,  which  has  not  yet  been 

found  in  the  urinary   calculi,  and  which  con* 

tains  only  the  uric  acid,    combined  witji  the 

fcda,  fo  frequent  in  the  animal  liquors,  is  en^iS!- 

loped  or  accompanied  in  it  with  a  mucous  fub:» 

fiance,  which  greatly  exceeds  its  own  quantity^ 

They  fliew  a  relation,  which  has  hitherto  J^ei^ 

announced  in   a  vague  manner,    between  the 

gouty  humour,  and  the    urinary   concretions; 

the}' prove  that  the  arthritic  concretion  is  dcr 

pofited  between    the  lamina!  of  the  articular- 

tapfule«,    and  that  it  is  by   fepar^ing    thefe 

laminae,    and  cryftallizing  between    tbcm  witli 

moreor  lefs  rapidity,  that  they  envelope  and  fwelj 

tte  articulations ;  that  they  prod^ice  pains  more 

or  lefs  acute,    on  account   of  the  drawings 

tfaich  they  excite  in  the  nerves,  and   in  th<6 

Ijroiphatic  veffels.     Thus  the  fupexabundance  o^* 

tile  uric  acid,  its  depoiition,  or  its  tranfport^^ 

lioo  towards  the  articular  organs,  this  mucou$ 

Chpfaies,  th^  meibes  of  tbe  tendons, .  appear  tp 

1x6  the  immediate  caufe  of  the  gout..:  Citizen 

IfeitboUet  bas   already  afcertained,   tbat  t.lie 
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urine  of  gouty  perfons,  does  not  contain  pW^ 
phoric  acid  during  the  attacks  of  this  difealef 
it  would  alfo  be  of  importance,  to  inquire  whe- 
ther it  be  equally  deprived  of  uric  acid  This 
is  a  new  career,  which  chemiftry  opens  to  ln^ 
dicine,  and  of  which  the  latter  fcience  will  nn' 
doubtedly  avail  ilfelf.  It  will  be  equally  in- 
terefting  to  determine,  why  this  uric  acid  if 
united  with  ibda  in  the  arthritic  depofitiooSi 
whillV  it  has  not  yet  been  found  under  tbis 
form  of  combination  in  the  urine^  a  fiatein 
which,  in  fad,  it  cannot  exift  in  it,  on  a^ 
count  of  the  free  phofphoric  acid  which  it  ctni^ 
tains. 


Article    XXVIt. 

Of  the  Liquor  of  the  Projiate  Glandj  andbf  \ 

the  Sperme. 

i 

1.  THE  proftate,  a  kind  of  flat^cordiform  glanii  j 
fituated  between  the  moft  elevated  partof  theuifr 
thra  and  the  re6lum,  to  which  it  is  attached  by  its 
fuperior  face,  of  a  firm  texture  internally,  con* 
pofed  of  many  follicles  prefledagainfteach  otliefr 
prefents  from  ten  to  twelve  excretory  dufti 
which  open  into  tlie  canal  of  the  urethta  rooii^ 
the  eminence  known  amongft  anatomifis,  by  tlM! 
name  of  Crifia  Gallic  or  verumontanum.   Thk 

glandj 
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gland,  which  is  the  (ize  of  a  large  chefnut,  and 
vhich  is  of  a  texture  fufficientlydenfe  to  prefent 
a  coofideiable  refiftance  to  the  cutting  inftm- 
ment  in  the  operation  of  lithotoniy,  fecretes 
a  liquid  in  fmall  <]uantity,  wliich  is  poured 
into  the  urethra  by  the  apertures  tliat  have 
been  indicated,  and  by  the  efFe«5l  of  the  vene- 
real  orgafm,  fometime  before  tlie  feniinal 
liquid.  Its  difcharge,  which  only  takes  place 
bjr  a  kind  of  exudation,  and  never,  or  only 
very  rarely  by  jets,  is  accompanied  with  a 
pleafurable  feiifation,  which  eunuchs  enjoy  in«- 
ficad  of  that  which  is  produced  by  the  ejacu- 
lation of  the  femen. 

2.  A  difcharge  of  this  liquor  is  occafioned 
in  fome  men,  by  the  preflure  arifing  from  the 
expulfion  of  the  excrements,  or  of  the  urine; 
and  it  varies  confiderably  in  quantity,   in  dif- 
ferent individuals.     All  that  is  known  refpe^' 
ing  its  properties,  reduces  itfelf  to  its  Avhitifli 
colour,    its  thick  and   vifcous  Ttate,    its  faint 
animal  fmell,  and  its  foft  lubricating  quality^ 
Ko  chemill  has  yet  undertaken  to  analyze  Jt ; 
;    Unsae  have  contented  themfelves  with  obferving, 
:  tbat   it  wa§  fufceptible  of  being  coagulated 
*  by  alcohol,    and  they  have  consequently   be* 
Sieved  it  to  be  of  an  albuminous  nature.     It 
,  may  be  fuppofed   to  contain,  like  all  the  hu^ 
iBours  of  this  kind,  foda,  and  phofphates  of 
'  4oda  and  of  lime.     Perhaps  it  is  alfo  chai-ged 
wit)i  a  certain  quantity   of   gelatinous    mat- 
^r^.as    its     homogeneous,    equal,    and  as  it 

were* 
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Vere,  mucous  vifcofity  feems  to  indicate.  It 
appears  that  its  real  ufeis  to  lubricate  the  cm\ 
of  the  urethra,  to  facilitate  the  rapid  paffagc 
of  the  feminal  liquor,  to  unite  Mrith  this  liquor, 
to  au&^ment  its  volume,  and  perhaps  even  to 
fnodify  its  properties,  though  we  are  not  yet 
able,  exaftly  to  determine  the  funftion  which 
it  performs  in  its  union  with  the  fpennatiiS 
liquid. 

3.  The  feminal  liquid,  or  the  fperm,  is  fept* 
rated  in  the  tefticles  from  the  arterior  bloo^ 
which  is  conveyed  thither  by  the  fpermatic 
arteries.  The  textiife  of  this  fecretory  organ, 
prefents  a  feries  of  veflels  rolled  together  like 
thread  upon  a  ball,  which  muft  produce  a  con- 
fiderable  retardation  of  the  liquid,  with  which 
they  are  conftantly  filled.  From  this  texture^ 
the  fperm  paffes  into  the  epididymis,  a  kind 
of  body  applied  to  the  upper  part  of  the  tcf* 
tide,  and  fomewhat  different  from  it  in  tex- 
ture. It  is  terminated  by  a  folid  and  denfe 
canal,  which  pours  the  liquid  received  by 
it  into  the  two  feminal  veficles,  which  aie 
membranous  bags,  fituated  upon  the  neck  oC 
the  bladder,  and  conne6ied  together  by  acellufaff 
texture.  Each  of  thefe  veficles  is  contraAc^ 
into  a  canal,  which  opens  into  the  urethni,-  It 
the  two  fides  of  the  eminence  called  v^tmmh 
tanumf  after  having  traverfed  the  thickneft  of 
the  proftata.  The  fperm  is  difcharged  with  I 
tery  rapid  motion^    and  is  fometimes  ejactf- 

lated 
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Utcd  to  a  pretty  confiderable  diftauce  from  the 
peais. 

4.  The  fpcrmatic  liquor,  which  U  not  formed 
inman,  add   animals  until  after  their  growth 
it  completed   or  far  advanced^  together  with 
the  fuperabundance  of  nouriihment,  which  ac- 
companies this  circumfiance  of  life^  marks  its 
produdion,  by  a  period  well  characterized,  and 
by  very  remarkable  appearances.  The  region  of 
the  genital  parts  and  the  chin,  become  covered 
with  hair,    the  voice   changes  and    becomes 
hoarfe*    the    figure   becomes    determined  and 
niodi6ed ;  the  mind  of  the  individual  who  ar^ 
rives  at  this  period,  acquires  more  activity  and 
energy ;  the  perfon  becomes  taciturn,  melan* 
cholic,  and  morofct  till  he  has  fatis6ed  the  defire 
vfaich  nature  has  produced  in  him.     It  is  well 
llcertained,  not  only  that  the  formation  of  this 
liquor  has  a  great  influence  upon  the  animal 
economy,  but  that  its  too  frequent  difcharge^ 
^  well  as  its  retention  in  its  refer voirs,  produce 
Qialadies,  which  are*  fometimes  of  a  very  fevere 
kind.      The  firft  enervates  the  phylical  and 
Moral  powers,    fo   as  to   degrade,    and   even 
hriiUfy  the  individual  who  commits  this  im- 
dadent  wafte;    the   fecond    produces  in  the 
Q|oral  and  phyfical  functions,  a  deningement, 
^lundof  weight  and  obftacle,  which  impedes, 
K|m1  6ems  to  opprefs  them/    A  moderate  eva- 
l^patioa  proportionate  to  the  defires,  fupports 
%p  bealA  in  that  equilibrium  which  eflabliilies 
f^mad  fulfils  the  intention  of  nature,  who  has 

V9U  X.  C  c  provided 
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provided  for  the  re-produftion  of  animated 
beings,  by  the  fcntiment  and  the  wantof  plcft- 
fure. 

5.  The  fpermatic  liquor,  at  the  moment  when 
it  is  evacuated  by  an  individual,  of  a  good  con- 
ftitution  appears  to  be  a  mixture  of  two  dif- 
ferent fubftances ;  the  one,  vifcous^  gl^^? 
homogeneous,  and  whitifli ;  the  other  thidt, 
grumous,  and  opaque,  in  which  many  white»and 
as  it  were,  filkyjilamentsare  perceived,  efpecially 
when  it  is  agitated  in  water.  It  difFufes  a  par- 
ticular faint  fmell,  wliich  is  found  alfo  in  the 
leaf-buds  of  the  cheftnut,  and  in  the  antherisc 
of  many  flowers ;  it  is  alfo  found  in  bones  ind 
ivorv  wlien  fawed,  filed  or  rubbed  ;  on  which 
account  the  ancients  called  thefe  parts  fper- 
matic. It  has  the  property  of  becoming  fluid 
and  tranfparent,  fome  tinje  after  it  has  bed 
evacuated ;  its  mucous  nature,  the  feemiogl/ 
animated  particles,  .which  can  be  perceived^ 
in  it  by  the  microfcope ;  finall)%  the  cryfiifcj 
which  are  depofited  in  it  by  its  expofure  to 
air,  w^ere  the  only  chemical  fads  collected,  jt^ 
fpefting  this  liquor,  previous  to  the  month  0 
April,  1791 ;  and  it  is  known  to  how  maafj 
hypothefes  and  theories  moi^  ingenious  tl 
true,  thofe  ideas  had  given  rife.  At  this  pir] 
rod,  Citizen  Vauquclin  publifhed,  in 
Aniiales  de  Chimie,  a  memoir  upon  the  hi 
fperm,  in  which  he  has  defcribed  an  inti 
courfe  of  experiments.  As  this  is  the 
ikil/ul   inquiry  into   this   matter^  with  whi 

In' 
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I  am  acquainted,  I  fhall  here  give  a  fuffici- 
cntly  detailed  account  of  it,  to  fufFer  none  of 
the  new  and  ufeful  refults,  which  this  me- 
nwrir  contains  to  efcape  my  confideration. 

6.  The  fperm  has  a  (lightly  acrid  and  irri- 
lating  taftc,  whicTi  fenfibly  conftringes  the 
membranes  of  the  mouth.  Though  its  fpecific 
weight  varies  greatly,*  it  is  conftantly  more 
confiderable  than  that  of  water,  as  it  is  always 
precipitated  to  the  bottom  of  this  liquid.  When 
the  fperm  is  agitated  in  a  mortar,  or  upon  por- 
phyry, or  even  between  two  pieces  of  paper, 
it  becomes  frothy,  opaque,  thick,  and  tena- 
tious,  like  a  kind  of  pomatum.  It  appears 
that  this '  phenomenon  proceeds  from  the  air, 
which  interpofes  itfeif  between  its  particles, 
and  undoubtedly  alfo  from  the  evaporation  of 
apart  of  its  water,  which  permits  an  approxi- 
Bmtion  and  cryfiallization  of  the  fuline  mat- 
tcn,  with  which  this  liquid  i^  replete,  as  we 
fcal!  foon  fee.  The  fperm,  as  it  fs  difcharged 
from  the  urethra,  turns  the  fyrup  of  violets 
green,  precipitates  the  calcareous  falts,  and  the 
Metallic  folutions,  on  account  of  the  fixed 
alkali  which  it  contains.  As  its  thick  ami  flocky 
'  portion  lofes  its  caloric,  it  becomes  tranf- 
parent  and  more  equally  confiftent  than  it  was 
teforcl.  Some  hours  after,  the  fperm  becomes 
•ore  fluid,  which  does  not  proceed,  as  had' 
been  believed,  from  the  abforption  of  atmof- 
pbericair,  fince  it  diminilhcsin  weight;  befidcs 
widch,  this   phenomenon  takes  place  in  clofe 

C  c  2  veffels, 
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9.  When  the  fperm,  reduced  to  a  tenth  of  1 

weight,  by  complete  deficcation   in  M^arm  ai 

dry  air,  is  expofed  to  the  fire  in  a  filvcr  cr 

cible,  it  is  foftened  by  the  firft  degrees  of  h« 

aflTumes  the  yellow  colour  of  bread  cnifty  ai 

exhales  yellowifh   fumes,  which  have  the  fmi 

of  burned  horn.     At  a  Wronger  heat  the  fum 

becomes  thick,  the  fperm   is   turned    brov 

fwells,    and  grows   black,    exhaling  a  firoi 

fmell  of  ammonia.     Removed  from  the  fir 

when  no  more  vapour  is  difengaged,  and  wh 

the  fpermatic  matter  no  longer  undergoes  ao 

fenlible  change,  the  crucible  contains  a  prctt 

voluminous  coal,  which,  when  lixiviated  wit 

diftilled   water,    furniflies  carbonate   of  fodi 

amounting  to  almoft  a  fourth  of  the  fperm  tha 

has  been  dried.     This  coal,  burned  afterward] 

and  completely  'incinerated,  gives  a  white  « 

fiduum,  forming  a  third  of  the  dry  fpenn,  an( 

pofleifing  all  the  properties  of  the  phofphate  0 

lime.      This  kind   of  analyfis  by    open  fire 

deftined,  as  it  is  evident,  to  feparate  the  tw 

fixed     fubftances    contained    in    the     fperm 

convinced  Citizen  Vauquelin   that  this  liquo: 

contained   one  hundredth  part  of  its  weigb^ 

of  pure  foda,  and  three  hundredths  of  phof 

phate  of  lime.     When  we  heat  the  fperra  ini 

diftilling  apparatus,    inftead  of  employing  ai 

open  veflel,  we  obtain  water,  carbonate  of  am 

monia,  and  a  fmall  quantity  of  oil.     Thecoa 

which    remains,    does,  not    differ   from  tha 

which  has  juft  been  defcribed.     Citizen  Vau 

qucli 
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^uelin  has  not  detailed  the  phenomena  and  the 
produds  of  this  diftillation,  undoubtedly,  either 
becaufehe  has  performed  it  only  upon  too  fmali 
quantities  to  obtain  very  lure  refults,  or  becaufe 
it  has  furniihed  him  with  none  fufficiently  re- 
markable and  fufficiently  different  from  what 
are  obtained  from  all  the  animal  fubftances  in 
gtneral  to  merit  a  particular  defcription.  With 
itfpeft  to  the  a6tion  of  caloric  upon  the  fperm, 
IS  it  IS  evacuated  from  its  dufls,  i£  is  only  to  be 
obferved,  that  it  accelerates  its  liquefadion, 
that  it  does  not  coagulate  it  like  many  other 
aninial  liquids,  and  that  this  confequently  con- 
tains no  albuminous  matter. 

10.  The  f|>erm  that  has  not  been  liquefied  by 
the  air,  and  immediately  after  it  has  been  eja- 
culated from  the  urethra,  does  not  diffolve  in 
cold  water  ;  when  it  is  much  agitated  in  this 
^iquid,  it  divides  into  flockes  in  it,  and  commu- 
nicates  to  it  a  flight  opacity.  The  folution  does 
not  fuccee<l  better  in  boiling  water  ;  the  thick 
matter  becomes  on  the  contrary  more  denfe, 
ibrinks  together,  and  attaches  itfelf  to  the  rod 
irWch  is  afed  for  agitating  it.  When  the  fperm 
iias  been  expofed  to  the  air  and  has  become 
^Dtaneoufly  liquefied,  iteafily  unites  with  cold 
<iul  liot  water.  Alcohol  and  oxigenated  muriatic 
^  acid  f^parate  the  fpermatic  matter  from  the 
water,  ia  the  form  of  white  flockes.  Pot-a/h, 
£)da,  and  ammonia,  render  the  fperm  mifcible 
with  water,  but  only  when  they  arc  concen- 
trated.    Lime  difengages  ammonia  from  it  only 

when 
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when  the  fperm  has  been  for  fome  time  expofed 
to  hot  and  moid  air,  which  proves  that  the  am- 
monia  is  formed  during  the  decompoiition  of  this 
liquid^  and  even  in  very  large  quantity.  The 
acids havealfo  a  folvent adiou  upon  the  fperm; 
even  the  weakeft,  wines,  urine,  exert  this 
a£tion  in  a  fenfible  manner  ;  the  alkalies  how«> 
ever  do  not  feparate  it  from  this  folution,  nor 
in  fafi  do  the  acids  precipitate  it  from  its 
alkaline  folutions.  The  proof  that  wines 
and  urine  diffolve  the  fperm  only  with  the 
aid  of  the  acid  contained  in  thefe  liquors,  is, 
that  they  no  longer  produce  this  effe€t  when 
they  are  deprived  of  this  acid  by  any  means 
whatever.  Accordingly,  water  reduced  to  the 
flightly  acid  ftate,  to  the  fame  flight  degree  of 
acidity  which  thefe  two  liquids  polfefs,  by  the 
addition  of  a  fmall  quantity  of  fulphuric  acid, 
diflblves  the  fperm. 

11.  The  ox igenated  muriatic  acid  afts  upoir 
the  feminal  liquid  in  a  manner  very  different^ 
from  that  of  the  ordinary  acids.  Inftead  oF 
diffolving  it,  it  coagulates  it  into  white  flockes^ 
infoluble  in  water  and  the  other  acidst  It  pro- 
duces this  effe6l  even  upon  fperm  liquefied  by  tbo 
air.  A  large  quantity  of  this  acid  liquid,  poured 
upon  the  fperm,  gives  it  a  yellow  colour,  and 
renders  it  perfeftly  fimilar  to  the  matter  whicli 
is  difcliarged  in  fome  gonorrhoeas,  efpecially  at 
the  termination  of  this  difeafe.  At  the  moment 
when  it  exerts  this  adiQn,  its  fmell  difappears 
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rbich  indicates  that  the  fperm  abforbs  the  oxi- 
ffxi  of  the  oxigenated  muriatic  acid,  and  that 
the  coagulation  of  the  fperm  and  its  yellow 
ccriooratioD,  proceed  from  this  abforption.  This 
rffe&  is  iimilar  to  that  produced  by  the  fame 
igentupon  the  lachrymal  humouii  the  nafal  mu- 
(ms  and  the  bronchial  juice. 

Fmally,  the  fperm  does  not  decompofethe  falts 
rf  barites  and  (Irontian  when  it  is  recent,  or 
when  it  has  been  kept  in  a  well-clofed  veffel,  or 
hai  Uquefied  ;  but  it  decompofes  them  when  it 
m  remained  for  fonie  time  expofed  to  the  air 
aad  when  it  has  begun  to  depofit  rhomboidal 
cryftals.  It  is  very  evident  that  this  decompo- 
fition  then  proceeds  from  the  foda  of  the  fperm 
having  combined  with  the  carbonic  acid  of  the 
ttmofphere,  and  formed  a  carbonate  capable  of 
ading  upon  the  falts  of  barites  and  of  ftrontian, 
Ay  aneceffary  double  eledive  attradion. 

12.  From  all  thefe  fafls  combined,  Citizen Vau- 
quelin  concludes  that  the  fperm  poflfelles  fome 
properties  in  which  no  other  animal  matter  par* 
ticipatcs,  and  efpecially  the  following  which  form 
its  fpecific  characters.  It  is  alkaline ;  it  fponta- 
Mmfly  depoiits  phofphate  of  lime  in  cryftals  or 
irregalar  grains ;  it  becomes  four  in  hot  and  moid 
^r;  it  is  infoluble  in  water  in  its  natural  ftate ;  it 
difiblves  in  it  both  when  it  has  been  liquefied  by 
the  air  and  when  it  has  been  dried  in  it ;  it  is 
fi>lublein  the  alkalies  and  the  acids,  and  they 
^aotbe  reciprocally  precipitated  by  each  other. 
By  comparing  all  the  refultsof  his  experiment 

together, 
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together,  he  found  in  alhoufand  parts  of  fpertn, 
the  following  proportions  of  its  .conftituent 
materials : 

Animal  mucilage        -      60. 

Phofphate  of  lime      -       30. 

Soda        .        -  -       10. 

Water      •        -  -    QOO. 

He  obferves  that  the  caufes  of  feveral  of  the 
phenomena  peculiar  to  this  liquid  are  yet  un* 
known,  efpecially  that  of  its  liquefa6lion.bytbc 
air,  its  infolubility  in  water,  its  folubility  whea 
it  is  liquefied,  the  {late  and  the  proportion  of  the 
phofphate  of  lime  which  it  holds  in  folution,  the 
cryftallization  of  the  latter.  The  mucous  animal 
matter  contained  in  this  liquid  is  not  lefs  a  kiodox 
Angular  problem  in  its  nature  and  properties.    It^ 
is  not  albumen,  and  if  it  approaches  mor^  to  th^ 
nature  of  gelatin,it  alfo  differs  from  it  by  very  re- 
markable characters*     It  appears  that  it  is  th^ 
caufe  of  the  vifcofity,  the  flocky  ftate^  the  fmelli 
the  infolubility  in  water,  the  fpontaneous  lique* 
fa6lion,and  feveral  other  properties  of  the  fperm; 
but  nothing  more  can   be  faid  refpeding  it* 
(ingular  nature,    as  it  has  not  yet  been  poffiblo 
to  infulate  it   from   the  other  materials  of  thor 
fperm  and  to  examine   it  when  feparated.     Ic 
n^ould  be  interefting,  for  example,  to  know  it» 
alteration  by  tatmin,  &c. 

Though  Citizen  Vauquelin's  analyfis  of  tb« 
fperm  is  full  of  curious  fads,and  even  fumi(hr^ 
very  new  and  entirely  unexpeded  refults,  i* 
mud  however  be  admitted,  that  it  does  not  yet 
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gtre  115  any  light  refpefting  tlie  properties  of 
tbisbumour,  almoft  miraculous  in  its  efFcds; 
and  that  we  do  not  find  in  it  any  poffible  appli* 
cation  to  its  fecundating  power.  In  the  fame 
manner  wc  have  feen,  in  one  of  the  preceding 
articles,  that  the  cerebral  medulla  or  pulp,  with 
which  fome  phyfiologifts  have  compared  tljc 
^ennatic  liquor,  did  not  yet  prefent  in  the  albu- 
Hdnous  nature  indicated  by  its  analyfis,  any  fa6l 
capable  of  elucidating  its  functions. 


\ 

\ 


Article  XXVIII. 

Of  fome   Animal  Matters   peculiar    to    the 

Mammalia. 

1.  AFTER  having  treated,  in  the  preceding 
articles,  of  the  matters  that  are  common  to  all 
animals,  which  conftitute  their  bodies  iu  general, 
and  efpeciall}^  of  tliofe  which  belong  to  man,  the 
Qttbod  which  I  have  adopted  requires  that  I 
Aould  fpeak  of  the  fubflances  peculiar  to  each 
order  of  animals.  But  it  is  not  necefiary  that  I 
Aould  here  confider  the  properties  which 
appertain  efpecially  to  the  ufes  of  each  of  them ; 
it  is  only  to  compare  them  with  thofe  that  have 
already  been  examined,  to  point  out  the  rela«- 
tioiis  and  the  differences  which  fubiiil  between 
tbem,  to  indicate  in  a  general  manner  what  ana- 
logics  or  diffimilarities  there   may  be  in  their 

properties  • 
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properties;  finally,  to  give  an  exaft  but  concile 
idea  of  their  nature,  that  they  are  here  to  be 
confidered. 

S.  Amongft  the  matters  which  the  mammift- 

rous  animals  or  the  viviparous  quadrupeds  fiir* 

nifli  to  the  arts,  there  are  ten  which  particukriy 

merit  the  attention  of  the  chemift,  namely: 

Ivory,  the  horn  of  the  (lag,  horn,  wool,  muft^ 

civet,  caflor,  ambergreafe,  fpermaceti,  and  di6 

bezoars.  1 1  will  be  feen  that  I  do  not  here  enume* 

rate  a  multitude  of  fubftances,  either  very  wdl 

known  and  generally  employed,   or  formerly 

confidered  as  very  valuable  and  now  fallen  into 

difufe  ;  fuch  as  the  flefh,  the  (kins,  the  hair% 

the  elaws,  the  fat,  the  inteftines,  the  different 

bones,  the  teeth  of  feveral  animals,  of  the  hip* 

popotamus,  of  the  cafior;  the  blood  of  (bmc^ 

that  of  the  wild  goat ;  foflile  horns  and  teeth,  the 

turquoifes,  the  unicorn's  horn,  the  elk's  foot,  kc 

down  to  the  excrements  of  the  dog,  formerly 

called  album   greecum.     Thefe  lafl-mentioned 

matters  have  been  introduced    by    creduli^> 

ignorance,  prejudice  and  quackery   into  me* 

dicine  ;  but  the  lights  of  chemiftry  have  gradu-* 

ally  caufed  them  to  be  reje6led  from  pharmacy* 

I  have  felefted  the  ten  fubftances  which  are  the 

moft  important  by  their  properties,  their  multi-- 

plied  and  frequent  ufes,  as   well  as  by  tbetv 

nature.   They  will  befides  ferve  to  elucidate  the 

nature  of  thofe  of  which  I  iliall  not  fpeak,  and 

to  which  they  are  analogous^ 

A.  Of  Ivwy* 
% 


\ 
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A.  Of  Ivory* 

8*  Ivory,  which  is  fo  well  known  and  fo 
much  employedi  is  an  ofleous  fubftance  of  a  fine 
dofe  and  homogenous  texture,  which  belongs 
to  the  enormous  teeth  called  the  tufks  of  tlie 
elephant  This  animal^  of  which  at  lead  two 
principal  fpecies  are  known ;  the  Elephant 
of  India  with  a  concave  forehead,  molares 
marked  with  ftripes,  tranfverfely  undulated,  with 
fmall  ears ;  and  the  Elephant  of  the  Cape^  with 
» convex  forehead,  molares  marked  with  tranf- 
verfc  lozenges,  with  very  ample  ears,  andof  which 
the  ftfammoth  of  Siberia  feems  to  conflitutea 
third  fpecies,  forms  by  itfelf  a  particular  order 
of  the  mammalia,  very  well  charafterized  by  the 
^ience  of  the  dentes  canini  and  the  incifores 
ioferiorcs,  by  the  prolongation  of  the  inciibres 
^periores  into  tufks,  by  the  flexible  and  fenfible 

tmnk  which  terminates  its  noftrils,  by  its  extra- 
wdinary  bulk,  by  its  intelligence  and  the  energy 
i^f  its  paffions. 

4.  The  ivory  of  the  Cape  or  African  elephant 
i3  chiefly  preferred,  both  on  account  of  the  con- 
Uerable  bulk  of  the  tuiks  of  this  fpecies,  and  on 
^count  of  its  hardnefs  and  beauty.  The  foflile 
teeth  which  have  not  loft  their  folidity  are  alfo 
employed.  This  fpecies  of  ofleous  fubftance  has  a 
testure^  a  colour,  a  finenefs  of  grain  and  a  hard- 
^efi,  which  render  it  very  ufeful  in  a  great 

number 
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number  of  the  arts.  The  net  work  of  lozenge? 
or  rhomboidal  areolae  which  is  obferved  in  th- 
tranfverfe  feftion  of  thefe  teeth,  is  a  charafte 
by  which  ivory  is  eafily  recognized,  and  whicl 
diflinguiflies  it  efpecially  from  common  bones, 
in  which  we  fee  only  longitudinal  ilrata  orra)rs. 
Ivory,  when  fawed  or  filed,  exhales  a  difagrce- 
able  faint  fmell,  much  refembling  that  of  tlic 
fperm.  The  beautiful  polifli  which  this  fubftancc 
receives,  the  brilliant  whitenefs  which  diftin- 
guiflies  it,  the  foftnefs  of  the  forms  which  it 
receives,  the  various  colours  which  arc  com- 
municated to  it,  and  which  adhere  pretty 
ftrongly  to  it,  are  well  known. 

5.  As  to  its  nature,  ivory  is  compofed,  like 
the  bones,  of  a  gelatinous  matter  and  phofphale 
of  lime.  In  the  fire,  it  becomes  black,  is  con- 
verted into  coal,  and  even  affords  fo  black  and 
fo  fine  a  coal,  that  it  is  particularly  employed  in 
fome  of  the  arts,  by  the  name  of  ivory  black 
When  diftillcd,  it  yields  water,  a  thick  oil,  and 
carbonate  of  ammonia  ;  calcined  to  M'hitcncfi 
it  leaves  pure  phofphate  of  lime.  The  acids 
foften  it ;  water,  on  the  contrary,  by  long  ebul- 
lition, extracts  from  it  gelatinous  matter,  aind 
thus  forms  a  tmnfparent  and  very  white  jelly* 
The  real  difference  which  exifts  between  ivoiy 
and  the  bones  is  not  yet  known  :  it  appearsto 
confift  in  the  different  proportion  of  the  two 
matters  which  compofe  this  kind  of  folid  tex- 
ture. It  would  he  ufeful,  in  inveftigating  this 
fubjeft,  to  examine  the  difference  between  the 
^  cnamd 
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tnmtl  of  the  human  teeth,  and  the  offeous  fub- 
fiance  properly  fo  called  ;  and  that  which  exiils 
between  the  teeth  of  the  hippopotamus  and 
the  rhinoceros,  which  are  fometimes  employed 
for  real  ivor}\  and  ivory  ftriftly  fo  called. 


Of  the  Horns  of  the  Deer. 

6.  What  is  called  in  the  materia  medicaand 
pharmaceutical  chemiftry  hartfhom    is  called 
the  antlers  in  natural  hiflory  and   the  chafe. 
The  deer  is  a  mammiferous  and  ruminating  ani- 
mal well   charaderized    by  its  two  hoofs  its 
four  ftomachs,  its  ofleous  horns  which  it  fheds 
every  year,  its  fmooth  hair,  its  fliort  tail,  its  long 
and  thin  legs^  its  lachrymal  du6t  at  th^  anterior 
part  of  the  eye,  its  eight  dentes  incifores  in  the 
lower  jaw,  their  abfence  in  the  upper,  as  well  as 
tfaeabfence  of  the  dentes  canini,  and  of  the  gall 
bladder.  The  two  ofleous  excrefences  or  natural 
txoftofes  with  which  the  forehead  of  the  male 
it  provided,    have  long   been  much  employed 
inder  the   name    of  hartiliorn.     Thefe  horns 
afe  round,    and    bear  feveral  conical  antlers, 
the  number  of  which   varies   according  to  the 
tge  of  the  animal,  and  ferves  to  afcertain   it. 
Immediately  after  they  have  fprouted  out  they 
*c  foft,    provided   with   a   hairy  Ikin,  full  of 
Nood-veflels;  but  they  foon  harden,  are  deprived 
<if  their  flcin,  and. become  compact  and  ofleous. 

7.  All  the  experiments  which  have  been  made 
'  ^9^  the  born   of  the  deer^    all  the  produds 

which 


\ 
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which  are  extraAed  from  it,  all  the  ufes  to 
which  it  has  been  applied,  prove  that  it  i$  a  real 
ofieous  fubftance,  formed  of  a  gelatinous  matter 
and  phofphate  of  lime.  By  boiliiig  the  (havings 
of  hartihorn  for  a  long  time  in  water,  a  confix 
derable  quantity  of  light,  mild, '  and  infi[tid 
jelly  is  obtained  from  it  This  jelly  is  exttaSed 
either  for  the  nourifliment  of  fick  perfons,  or  for 
the  preparation  of  feveral  medicines,  or  for 
that  of  fome  kinds  of  food,  to  which  we  wifli 
to  give  this  form. 

When  hartfliorn  is  diftilled,  a  reddifh  and 
ammoniacal  water  is  obtained  from  it,  which 
was  formerly  caWtd  volatile Jpirit of  hart/kcm] 
a  thick,  brown,  and  fetid  oil;  much  carbonate 
of  ammonia  in  a  folid  form,and  foiled  by  a  little, 
oil ;  carbonated  and  oily  hidrog^n  gaa  and  car*, 
bonic  acid  gas.  There  remains  after  thisdifill* 
lation  a  coal  which  retains  the. form  of  the  mat" 
terdidilled,  and  which,  after  its  incineration, 
furnifhes  a  little  carbonate  of  foda,  carbonate 
of  lime,  and  much  calcareous  phofphate. 

8.  As  great  ufe  was  formerly  made  of  the 
different  products  of  diftilled  hartfliorn,  each 
of  them  was  reftified  with  much  care.  The 
ammoniacal  water  was  diftilled  by  a  mild  heat, 
by  which  means  it  was  obtained  m^ch  left 
coloured.  This  liquid  was  frequently  combined 
with  the  fuccinic  acid,  in  order  to  prepare  tb^ 
fuccinatcd  liquor  of  hartjhorn*  The  brown  j 
carbonate  of  ammonia  was  digefled  in  a  fnuffl  ] 

quand^ 
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quantity  of  alcohol,  and  by  thus  depriving  it 
of  the  portion  of  oil  which  it  contained,  the 
^latile  fait  of  hartjhorn  was  obtained  white. 
ITieoil  produced  in  this  operation,  was  purified 
rith  the  greateft  exaflncfs ;  attempts  were  made 
D  obtain  it  white,  colourlefs,  very  volatile, 
ad  highly  odorous,  under  the  name  of  Z)ip- 
rf>  animal  oil.  Formerly,  this  was  accom- 
liflied  only  by  feveral  fucccflive  diftillations ; 
ibfequently  they  confined  themfelves  to  two 

three  diftillations,  taking  care  to  introduce 
leoil  to  be  rectified  in  the  retort,  with  the  aid 
'a  long  funnel,  to  avoid  foiling  it"  r,cck  ;  for 
Gngle  drop  of  brown  oil  would  havefuihced 

colour  a  very  large  quantity  of  white  oil; 
ily  the  firft  port  ions  of  the  product  were  drawn 
'in  this  manner.  Rouellc,  the  elder,  having 
narked,  that' only  the  moil  volatile  portion 
this  oil  was  white,  advifcd  its  diftillation  with 
Iter,  in  order  to  co  nniunicatc  to  it  only  the 
nperature  necelfary  for  the  volatilization  of 
is  portion.  I  have  already  remarked  elfe- 
lere,  that  this  oil  is  very  light,  and  very  odo- 
Qs;  that  it  contains  ammonia;  that  it  turns 
c  blue  vegetable  colours  green,  and  acquires 
more  or  lefs  brown  colour,  by  the  mere  con- 
&  of  the  light. 

9.  Formerly  a  particular  operation  was  pcr- 
rmed,  which  was  named,  hartjhorn  philofo^ 
ically  prepared.  •  It  confifted  in  fufpending 
^ttttlers  at  the  top  of  a  capital,  placed  upon  a 
mrbit,  in  which  water  was  boiled  for  a  long 
irot.  X.  D  d  time. 


402  HORN. 

time.  The  vapour  continually  penetrating  tl 
offeous  matter,  gradually  carried  away  from 
the  gelatinous  matter,  and  left  the  phofpha 
of  lime  more  or  lefs  pure;  fo  that  the  hart 
horn  became  white  and  friable.  This  tedioi 
and  faftidious  practice  has  been  laid  afide  u| 
wartls  of  thirty  years ;  at  prefent  they  conto 
themfelves  with  calcining  the  hartfliortt  1 
whitenefs,  thus  burning  all  the  animal  matte 
and  infulating  its  calcareous  phofphate.  I 
potters'  ovens  are  generally  employed  for  pe 
forming  this  calcination,  the  intenfe  heat  whi( 
exills  in  thefe  furnaces,  produces  an  incipiei 
vitrification  of  the  earthy  phofphate,  and  y 
frequently  fee  the  hartfhom  thus  treated 
the  pharmaceutical  laboratories,  feiiiibly  a 
proximating  to  the  ftate  of  porcelain.  Tl 
phenomenon,  joined  with  all  the  precedio 
and  that  of  the  foftening  which  the  hartfho 
experiences,  when  it  is  immerfed  in  acic 
proves  that  this  matter  is  perfedly  of  the  fan 
nature  with  the  bones,  and  differs  from  the 
only  by  its  larger  proportion  of  gelatinoi 
matter. 


C.  Of  Horn. 


10.  What  is  particularly  called  horn,  intb 
arts,  belongs  to  a  fubftance  which  differs  fen 
fibly  from  the  bones,  and  from  hartihom 
Thefe  are  plates  of   various  thicknefs,  femi 

tranfparenl 
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tranfparent,    proceeding  from  the  hollow  and 

conical  horns   of  the  bullock.     The  hoofs  of 

a  great  number  of  the  mammalia;   the  horns 

of  the  antelope,  the  goat,  the  ram ;  the  claws 

of  the  clovi^n-footed  or  digitated  animali,  the 

prickles  of  the  porcupine  and  hedge-hog,  the 

beard  of  the  whale,    and   even  the  hairs^  ef- 

pecially  thofe  which  are  rigid  and  hard,  fuchas. 

the  hair  of  the  head,  and  filk,  are  all  of  the  fame 

texture  and  chemical  nature  with  horn.     What 

Ihavefaid  above,  art  10.  ord.  3,   concerning 

the  corneous  texture  in  general,  is  applicable 

to  what  concerns  horn  properly  fo  called ;  I 

'iliall  here  add    only  a    word  refpeding  what 

concerns  the  latter  in  particular. 

11.  The  horn  of  the  bullock,  combining  all 
the  properties  of  the  corneous  texture  alrejidy 
defcribed  upon  a  former  occafion,  and  being 
compofcd  of  coloured  gelatin,  united  with  a 
finall  quantity  of  phofphate  of  lime,  is  fufcep- 
tible  of  being  fufed  by  a  mild  fire,  yielding 
much  water,  ammonia  and  oil  in  its  analyiis, 
fwelling,  and  leaving  a  voluminous  coal,  ex- 
haling a  ftrong  and  fetid  colour  when  burned, 
nielting  to  a  coufiderable  degree  in  M^ater,  dif- 
fclving  in  the  acids,  and  affording  Pruflic  acid 
^henftrongly  heated  with  fixed  alkalies.  Thefe 
Very  well  charafterized  properties,  place  the  dif- 
feent  ufes  which  are  made  of  horn,  in  a  clear 
point  of  view.  It  is  foftened,  extended,  turned, 
moulde^l,  rolled,  it  is  foldered  by  its  edges,  it; 
is  made  to  receive  impreflions,  it  is  melted  after 

D  d  2  bavins 
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having  been  pulverifed,  in  order  to  fonn  veffeli 
Avhich  afl'uinc  the  tbnn  of  the  moulds,  into 
which  it  has  been  introiUiced  ;  it  fcrvcsforthe 
preparation  of  i;lne,  and  the  extraftion'of  fevcral 
pharmaceulieal  produi'ts  ;  it  is  employed  io  tbc 
fabrication  of  Pruflian  blue,   &c. 


I).  Of  WooL 

12.  Wool,  a  kind  of  h)n]2:.  foft,  curly  hair, 
which  covci-s  the  Ikin  of  feveral   of  the  rumi* 
nating  nianinriferous  auinials,  but  which  is  par- 
ticularly cut  or  ihorn  from   that  of  the  Iheep, 
is  in  fuch   univcrial  ufv*,  that  we  Uiould  tliink 
it  nuift    be  one    of    thofc  animal  fubftances^ 
moft  accurately  known  ;  b.owcvcr,     it  is  only 
M'itbin  a  lew  vcavs,  that  chcmifts  have   occu- 
pied  themfelvcs  with  examininj^  it.     Pormcrly, 
they  contented  themfelves  M'ith  confidering  it 
as  diffufmg  a  difagreeable  fmell,    when  it  was 
burned,  and  as  vieldin";  much  oil  and  carbonate 
of  ammonia,  by  diftillation.     It  had  been  re- 
marked in  common  life,  that  it  did  not  inflame 
M'itliout  great  difficulty,  and  that  it  exhaled  a 
very    fetid    thick    fmoke,     infiead    of  takiug 
a  briiirht   flame.     Fiiiallv,    it  wius   known  that 
the  cauftic  alkalies  eafily  corroded  it,  and  that 
it  quickly  received,  and  forcibly   retained  the 
colouring  matters  that  were  imprinted  upon  it| 
lb  that  it  deferved  the  lirft  rank  amongfft  the 
iixbfiancca  to  be  dyed.     The  extremely  llu^l^ 

rotti 
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rousufes,  to  which  it  has  heen  aj^propriated  in  a 
numl)fr  of  arts  from    time   iiiiineniorial,    had 

• 

brought  all  its  ufcful  properties  to  li«i;ht ;  but 
chemiftrv  had  coufidered  it  onlv  under  its  niuft 
general  relation  with  all  the  animal  matters, 
vithout  afcertaining  any  thing  fpecific, 
in  it 

J3.  Citizen  Certhollet  hegan  to  occupy  him- 
felf  particularly  with  it  in  17H4,  and  1785. 
He  has  ihoMn  that  the  cauftic  alkaline  levs 
diflblve  it  entirely,  and  that  the  acids  j)recipitate 
it  froni  this  folution ;  in  this  combination, 
he  bas  foujjht  the  mode  of  aftion  which  the 
alkalies  exert  u|>on  animal  fu!)ftances,  and 
be  has  particularly  availed  himfelt*  of  it,  Un  ex- 
plaining the  very  remarkable  energy  which 
exifts  between  thefe  two  matters.  In  this  man- 
ner, he  has  efpecially  accounted  for  the  action 
of  the  lapis  caufticus,  upon  the  bodies  of  ani- 
^k  He  has  moreover  fliown,  that  the  coal 
of  wool  was  dithcult  to  be  burned,  like  that  of 
^1  the  other  animal  compounds  ;  that  wool, 
treated  bj'  the  nitric  acid,  aflorded  azotic  gas, 
*nd oxalic  acid,  with  a  fatty  matter. 

Citizen  Chaptal,  applying  this  folution  of 
^ool  in  the  alkalies,  to  theprocflfes  of  the  ma- 
•Uifiiflure  of  cloth,  bas  rep  relented  it  as  a  foap 
^f  great  utility,  for  thefe  manufaftures,  and 
^ery  well  adapted  for  being  fubftituted  ini'tead 
trf  that  which  is  fabricated  with  vesretable  oil. 
Vuol  has,  moreover,  been  confidcred  as  a  very 
lad  conductor  of  caloric,  and  upon  this  prin- 
ciple 
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ciple  it  has  been  explained,  how,  by  retaining 
that  whiclx  exhales  from  our  bodies,  it  forms 
the  warmed  clotliing,  the  beft  adapted  forrao- 
deratins:  the  fevcrity  of  the  winters. 

14.  lo  thefe  firft  fafls,  the  immediate  rcfult 
of  the  views  opened  by  the  progrefs  of  modern 
cbcmiftrv,  I  muft  add  the  additional  obferva- 
tions,  which  I  have  made  on  the  nature  of  wod. 
Tlie  con^plete  inaflivity  of  water  upon  it,  even 
when  kept  for  a  long  time  boiling  in  contad 
with  it;  the  kind  of  unalterability  which  itcn- 
joys,  when  it  is  kept  in  a  dry  and  airy  fituat 
lion ;  the  fufion  which  it  experiences  >vheiiitis 
heated ;  the  large  quantity  of  thick  oil  which 
it  furnifliesindiftillation;  the  light  aflion  which 
the  acids  exert  upon  it;  the  lively  impreffion 
which  it  receives  from  the  alkalies ;  the  confi- 
derable  proportion  of  fatty  matter  which  it 
yields,  when  it  is  treated  with  the  nitric  acid; 
the  ftrong  adhefion  which  it  contracts  with  the 
colouring  matters,  have  led  me  to  confider  it  as 
ahighly  hidrngenated,  femi-oleaginous  matter; 
the  exudation  which  impregnates  it  upon  the 
body  of  the  fliccp,  and  from  which  it  is  freed 
only  by  faponaceous,  or  fomewhat  alkaline 
wafliings,  is  alfo  a  proof  of  it.  In  all  ^afes,  in 
which  art  fuccecds  in  fcparating  the  azote 
from  it,  it  is  quickly  reduced  to  the  oilv  fiate. 
Thus,  when  the  nitric  acid  turns  it  veWo^t 
and  difcngagcs  this  priuci|)le  from  it,  in  the 
form  of  gas,  a  great  quantity  of  fat  oil  fwims 
at  its  furface,  whilft  the  rell  of  the   fubltaucc 
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paffes  into  the  (late  of  carbonic  acid.  Thus, 
when  it  is  treated  with  the  fixed  cauftic  alkalies, 
in  concentrated  leys,  and  efpecially  with  the 
lid  of  heat,  there  is  difengaged  from  it,  am- 
nonia  formed  by  the  union  of  its  azote,  with 
I  fmall  quantity  of  hidrogen,  and  what  re- 
mins  united  with  the  alkalies,  is  an  oily 
K)dy,  conftituting  with  them  a  faponaccous 
compound. 

15.  Thefe  opinions,  drawn  from  the  lateft 
difcoveries  of  the  fcience,  explain  all  the 
phfooihena,  and  all  the  properties  which  wool 
prefents,  in  the  frequent  and  advantageous 
ufes,  to  which  it  is  conftantly  applied.  The 
wannth  which  it  affords,  as  clothing  or  co- 
vering, its  impenetrability  by  water,  its  fine 
colouration,  the  durability  and  folidity  of  its 
dyes,  its  deftruftion  by  the  alkalies,  the  facility 
with  which  greafe,  and  oils  penetrs^te  it,  the 
cxtenfion  of  the  fpots  which  are  formed  upon  it, 
even  the  ufe  which  it  has,  and  the  funftions 
which  it  performs  upon  the  bodies  of  thofe 
^imals,  which  are  covered  with  it,  and  from 
which  we  take  it  in  order  to  clothe  ourfelves ; 
the  adherent  and  fetid,  oil,  the  exudation  with 
which  it  is  impregnated  upon  the  bodies  of 
fteep;  the  manner  in  which  it  defends  them 
^ainft  the  rain  and  the  water,  which  are  fo 
kurtful  to  them  :  its  flow  combuftion  ;  the  yel- 
lovnefs  and  lofs  of  tenacity  that  are  produced 
in  it  by  long  expofure  to  the  air,  by  gradually 
^forbing  its  oxigen,  and  lofing  a  part  of  its 

hidrogen ; 


hirir-'sra :  in  %  word,  all  that  apprrtains  to 
m  cz;inczeT%  its  formation,  its  ufe,  its  fo 
T2r>:^i  prcpcrt'es,  its  deftruction,  becomes 
cIsixT  in.i  eaii.v  conceivable  bv  the  diftinft 
drrrrr:2iiioa  of  its  iuiture,  aod   of  it8  com* 


E.  OtMiuk. 

16.  Afrss,  a  fuhfrance  pretty  generafly 
kooTc  f^y  :r?  urorgfnrell,  and  its  great  ufe  in 
perfumes^  I*  a  fort  of  rcfin.  or  extrafto-refinous 
isaiifT.  ir^^  con^.es  from  a  fpecies  of  ruminat*. 
mg  ii;ic^iii;icrous  animal,  named  by  Linnxus^ 
9^cisd4v::^xh;jcruSj  and  chevroiin  in  the  French 
nonk-nc  .iture  of  natural  hiftory.  This  animal, 
i23ipc\i  like  the  roe  buck,  having  long  canine 
teeth.  rr.'TCiiirg  from  the  mouth  in  the  upper 
'i«i\  ami  z  broun  fur,  with  whitifli,  or  fawn- 
ed. uTxxl  fp:»tx.  has  a  bag  fituated  towards  the 
niv;  I.  :::  uhlch  the  mulk  is  inclofed.  It  isanatifC 
of  Tr  jti  5nc  G:c.it  Tartarv  :  it  is  hunted  for  the 
fAc  of  r/rUir.::u  its  ptrrfunie,  Mhich  is  fold  with 
the  i*ic  whivh  ioatains  it  This  matter  is  very 
raniy  ir.ct  win  pure,  and  without  additionor 
aaai:tr::!:i^a  in  io::jr.crce.  As  its  fmell  is  ex- 
tn^iulv  KriMi^.  a:ul  as  it  is  fufficieut  that  there 
n^iuain  a  f:r.a.l  iju-niity  of  the  matter  of  the 
nnr.k  for  it  to  he  vtry  marked,  itfins  mixed 
M  ith  djriVrent  kinds  of  grrafe  are  added  to 
it,  on  whii.h   account    it   is  very  difficult  to 
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afcertain  its  real  cliaraders  or  chemical  pro* 
perties. 

17.  Pur6  mu(k  is  in  dry  gTumous  clots,  greafy 
to  the  touch,  of  a  brown  colour,  of  a  bitter  and 
foniewhat  acrid  tafte,  of  a  very  ftrons;  fmell, 
much  refemblins:  that  of  frajjmcnts  of  dried  coa- 
gulated  blood.  That  of  Thibet  is  preferred  to 
themuik  which  is  fometinies  collected  in  Ruflia 
and  Siberia ;  it  is  alfo  much  dearer.  Cartheufer 
%s,  that  tliib  concrete  body  is  compofed  of 
very  attenuated,  moveable,  oily,  volatile  and 
odorous  particles,  attached  in  fome  degree  to  a 
fixed  gummo-refinous  fubftance.  The  fmgular 
fubtiiity  of  this  odorous  niatter,  is  known  from 
fcveral  phyfical  experiments.  A  fingle  deci- 
gramme of  mufk,  diftiifes  a  ftrong  and  tenacious 
finell,  through  a  large  fpace,  during  feveral 
years,  and  can  impregnate  ftrongly  live  hecto- 
grammes, or  two  thoufand  times  its  weight  of 
an  inodorous  powder.  Water  and  alcohol  are 
equally  flavoured  by  this  odorous  body.  Though 
thewholeof  the  mufk  is  inflammable,  and  feems 
tobe  of  a  refinous  nature,  it  appears  that  the 
gummy  or  extraflive  matter  is  fuperabundant 
iuit,  fmce  Xeuinan  extracted  nearly  a  third  of 
rtby  water,,  and  only  a  fixtieth  part  by  alcohol ; 
Uappears  alfo,  that  nmflc  contains  ammonia,  or 
JSvery  much  difpofed  to  furnilh  it,  for  when  it 
» treated  with  pot-afli,  a  very  fenfible  vapour 
shales  from  it. 

18.  Though  the  analyfis  of  nui(k  is  far  from 
accurate,  yet  it   i:>  evident   from  the  fafts  ai- 
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lied  civet.  Of  ihefe  two  animals,  the  one  is 
c  civet,  properly  caWcd  viverra  clveta^  liav- 
ga  grey  fur,  fpotted  with  brown,  a  tail  of  an 
liromi  colour,  and  being  a  native  of  Africa: 
le  other,  which  inhabits  Arabia  and  the  In- 
es,  has  an  afh-coloured  body,  fireaked  with 
ack,  and  a  tail  marked  with  rings  of  thefe 
h  colours.  However,  the  civet  proceeding 
om  the  latter  fpecies,  is  preferred  to  that  of 
le  former. 

20.  Well  chofen  civet  is  a  thick  fubftance, 
kc  an  ointment,  of  a  pale  yellow  colour,  of 
le  confiftence  of  honey  or  butter,  of  a  fome- 
hat  acrid  tafte,  and  of  a  very  aromatic  odour ; 
fs  agreeble  however,  than  that  of  mufk, 
lough  fenfibly  analogous  to  it  It  is  faid,  that 
bis  humour  diftends  the  veficles  fituated  near 
be  anus,  irritating  the  animal,  which  rubs 
tfelf  againft  trees  and  (tones,  and  thus  leaves 
3ine  upon  them,  which  is  carefully  fepara ted; 
»ut  it  is  more  probable  that  it  is  collefled  from 
be  bags  themfelvcs,  with  a  fpoon,  after  the 
iiimal  has  been  kept  inclofed,  and  after  it  has 
>cen  tamed  to  a  certain  degree.  It  is  to  be  re- 
Darked,  that  this  humour,  when  recent,  is 
fhitilh,  and  that  when  it  is  kept,  it  grows 
fellow  and  brown  at  the  end  of  fometimc.  In 
comparing  civet  with  mu(k,  both  with  re1ipe6l 
to  its  properties  and  its  nature,  the  authors  on 
naaleria  medica^  and  natural  hiftorv,  have  re- 
Dmked,  that  the  firftcxtites  more  difguft,  and 
even  naufea:  befides  its  ufe,  which  has  lonsr 
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been  laid  afidc  in  medicine,  is  much  Icfs  fre- 
quent in  perfumery,  than  that  of  mufk.  Tim 
proceeds  in  a  great  meafure  from  the  fcarcity 
of  this  odorous  fubftance,  and  the  exceffivc 
price  which  it  bears. 


G.  Of  Cajlorcum. 

21.  Castoreum  is  an  odorous,  cxtra/^o-rcfi* 
nous  animal  matter,  analogous  tomufk  and  civet* 
It  is  found  in  two  membranous  bags,  fituated 
in  the  groins  of  the  caftor,  a  fpecies  of  gnaw- 
ing mammiferous  animal,  with  elongated  inci- 
fores,  without  canine  teeth,  and  well  charafter- 
ized  by  its  flat  tail,  covered  with  fcales,  after 
the  manner  of  fiflits.  This  animal,  which  in- 
habits the  banks  of  great  folitary  rivers  in  Po- 
land, Ruflia,  Siberia,  Canada,  New  England, 
and  which  formerly  exifted  in  France,  upon  the 
borders  of  the  Rhone,  and  in  Germany  upon 
thofe  of  the  Rhine,  has  been  efpecially  men- 
tioned, on  account  of  the  induftry  with  which 
itconftrudsa  kind  of  buildings  of  feveral  ftorie^ 
above  the  water,  with  double  openings  for  la- 
bouring in  fociety  with  its  fpecies,  and  for  its 
winter- magazines  :  their  conftruclion  is  with 
ftakes  and  mortar. 

£2.  Caftoreum,  recently  extracted  from  the 
animal,  has  the  confiftence  of  honev,  an  acricl 
bitter,  and  naufeous  tafte,  and  a  firong  fmell, 
which    it   lofes    by   deficcation.      It  becomes 

refinous 
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inous  by  cxpofure  to  the  air.  When  fiiftillcd 
(h  with  water,  it  turn i flies  volatile  oil,  and 
5  water  that  is  vaporized,  carries  along  with 
almoft  all  its  fmcll,  with  the  oil  which  it 
folves.  Alcohol,  diftilled  inftead  of  water, 
rdly  acquires  any  fniell,  which  proves  the 
tie  volatility  and  tenuity  of  its  odorous  oil. 
ben  both  of  thefe  liquids  are  fucceffively  em- 
yed  as  folvents,  the  firft  takes  up  a  fort  of 
;h  coloured  and  odorous  refin,  the  fecond, 
gelatinous  animal  mucilage:  when  theaque- 
»  folution,  which  becomes  turbid, ,  and  co- 
red M'ith  oil,  by  cooling,  .is  (lowly  evapo- 
ed,  faline  cryftals  arc  obtained  from  it.  The 
oholic  folution  gives  a  red,  brown,  and  ex- 
do-re(inous  rcfidue  ;  ether  furiji  flies  one  more 
ioous,  and  more  inllammable.  When  either 
thefe  tvvo  lafi-mcntioiied  folutions  is  mixed 
th  water,  a  preci|)itate  is  formed,  which, 
it  collects  together,  alfumes  a  foft  unctuous 
afiftence,  without  bccoining  brittle  bydcfic- 
ion,  which  is  liquefied  by  heat,  and  which 
ords  a  volatile  and  odorous  oil  by  diftillation, 
is  oily,  concrcfcible  matter,  greatly  refemblcs 
It  which  exifts  in  the  bile,  when  it  is  fepa- 
ed  bv  tlie  acids.  It  is  almoft  ufelefs  to  ob- 
ve,  that  the  entire  caftoreum  gives,  by  dif* 
ation  in  the  retort,  the  fame  produfts  as  all 
J  animal  fubftances. 

J3.  Though  the  analyfis  of  this  matter  is 
ry  far  from  having  the  accuracy  that  were  to 
wiihed,  and  though  we  can  hardly  hope  to 
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arrive  at  this  accuracy,  on  account  of  the  ui 
certainty  wliich  almoft  always  exifts  refpedir 
the  purity  of  the  caftoreum,  and  of  the  mi: 
ture  of  refins,  gum-refins,  and  fats,  which  a 
added  to,  or  fubftituted  for  it,  m  order  to  adi. 
tcrate  it ;  what  Neumann,  Cai;theufer,  Cii 
zens  Thouvenel  and  Bouillon  La  Grange  ha 
done  refpe6ling  the  caftoreum,  authorize 
to  confider  this  matter  as  a  mixture  of  a  reC 
a  fort  of  adipocirous  body,  a  volatile  oil, 
extraftive  colouring  matter,  a  gelatinous  fu 
ftance,  and  a  fait  We  muft  diftinguifli  fr< 
it,  the  more  greafy  and  oily  juice  which 
found  in  the  two  fmall  acceflCory  bags,  that « 
placed  on  the  outfide  of  the  two  large  baf 
filled  with  the  true  caftoreum  :  there  is  read 
to  believe,  that  the  gelatin  which  is  extrafl< 
from  this  by  boiling,  proceeds  from  the  mec 
branous  laminre,  which,  form  the  parcnclr 
matous  and  follicular  texture  of  the  fides  < 
thefe  bags. 

24.  Caftoreum  is  employed  only  in  med 
cine.  Though  the  difagreeable  tafte,  the  di 
gufting  fmell,  and  the  naufeous  property  ^ 
this  fubftance,  frequently  render  its  introdu^ 
tion,  and  firft  retention  in  the  ftomach,  difl 
cult ;  phyficianshave  difcovered  very  importao 
and  very  ufcful  virtues  in  this  medicine, 
is  eminently  antifpafmodic ;  it  is  very  ufe 
in  flatulent,  hyfteric,  hypochondriacal  affe< 
tioufi  ;  it  is  alfo  found  to  have  a  ftimulant  powc 
It  is  fuccefsfuily  combined  with  opium,  wIiK 
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diaiiniflies  its  irritating  property.  The  expe- 
mcnts  of  Citizen  Thouvenel,  ihow,  that 
it  may  be  adminiftered  in  much  ftronger 
dofes,  than  had  been  done  before  him.  Left 
energetic  than  muflc,  it  is  preferable  to  it  in  a 
great  number  of  cafes.  It  is  rarely  given  alone, 
and  in  the  dry  form :  moft  frequently  it  is  pre- 
fcribed  in  its  folutions  in  alcohol,  and  ether 
which  are  called  tinfture  of  caftoreum.  It  is 
an  ingredient,  in  a  great  number  of  officinal 
preparations. 


H.  Of  Ambcrgrtafe, 

» 

,  25,  Ambergreafe  is  a  concrete,  oily,  and  very 
odorous  fubftauce,  of  a  foft  and  tenacious  con- 
fiftence,.  like  wax,  fufceptible  of  being  foftened 
"J  the  heat  of  the  fingers,  of  a  grey  colour, 
«>n[)etiines  reddifti  or  brovvnilh,  marked  with 
yellow  or  black  fpots,  the  fmell  of  which  be- 
comes much  ftronger,  and  more  pleafant,  when 
rt  is  heated  or  rubbed.  It  is  in  iriegular  mafles  of 
very  various  forms,  moft  frequently  roundilh, 
^^ompofed  of  different  layers  of  various  thickne.fs, 
frequently  united  and  agglutinated  together 
^^  fuch  a  manner,  as  to  have  confiderable  bulk. 
•Pieces  are  met  with  that  weigh  a  hundred  my- 
riagranmies.  Ambergreafe  has  manifefily  been 
^uicl,  fince  different  marine  produftions  are 
found  immerfed,  and  enveloped  in  it.  It  is 
feen  moft  frequently  floating  upon  the  fca  water, 
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near  the  Moluccas,  Madagafcar,  Sumatra,  iipoa 
the  coafts  of  Coromandel,  of  Brazil,  upon  thofc 
of  Africa,  of  China,  and  of  Japan.     When  it 
is  broken,  it  is  feen  tor  be  formed  of  fpeciesof 
fcales,  which  detach  themfclvcs.    It  is  infipid  ; 
when  it  is  very  pure,  it  fufcs  without  prefenting 
bubbles   or  fcum,    on  being  heated  in  a  filvcr 
fpoon,  over  the  flame  of  a  tiiper  :  it  fwinis  upon 
water ;  it  does  not  adhere  to  the  needles  of  red- 
hot  iron,  wUh  which  it  is  pundured,  andwhicli 
pafs  througli   it  by  melting  it.     That  whicli 
does  not  poiTefs  thofe  properties,  is  not  pur^ 
and  frequently   contains    extraneous    re(iuoti9 
bodies,  with  which  ft  had  been  mixed. 

26.     Naturalifts,    in    comparing    the    dif- 
ferent fpccics  of  ambergrcafe  with  each  other, 
have    diftinijuiflied   fcveral    varieties    of    this 
fubftancc.     Wallerius  has  difcovered  and  clia- 
raclerizcd  tlic  fix  following : 

a,  Ambcry-rcafe  foot  ted  with  vellow. 

h,   Ambergrcafe  fpottc'd  with  black. 

Theib  two  firft  varieties  are  ihc  nioft  valuable, 
and  molt  in  recjiitft. 

c.  White  aml)c'r  of  a  finglc  colour. 

d.  Yellow  amber  of  a  finglc  colour. 

e.  Brown  amber  of  a  riHi;ie  colour. 
/'.  Black  amber  of  a  lingk'  colour. 
However,    all  tbefe  varieties    proceed  from 

the  admixture  ol'  fomc  extraneous  lubltanccs 
Tlicy  might  be  greatly  multiplied,  if  regard 
were  had  to  the  ditfcrcnt  foreign  fubfiances 
which  arc  found  inclofed  in  the  an^bergreafc; 
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utit  is  of  no  utility  to  make  fuch  diftinftions, 
I  indicate  nothing  regular  and  conflant  in 
le  fubftance  which  they  reprefent. 

27.  Miueralogifts  and  naturalifts  in  general, 
ive  held  many  different  opinions  refpeftipg 
le  origin  of  ambergreafe.  Moft  of  them  have 
garded   it   as  a  bitumen,    as  a   mineral  oil^ 

a  petroleum  that  has  flowed  from  the  rocks, 
id  been  thickened  by  the  rays  of  the  fun,  and 
le  long  conta6i;  of  the  fait  water. 

Several  have  thought  it  proceeded  from  the 
cerements  of  birds  that  feed  upon  odoriferous 
Jrbs. 

Some  have  confidered  it  as  a  fcum  dif- 
larged  by  the  fea-calves  ;  others  as  crocodile's 
cerements. 

Pometand  Lemery  thought  it  was  formed  by 
mixture  of  wax  and  of  honey,  baked  by  the 
m,  and  changed  by  the  M^atcr  of  the  fea.  For- 
ey,  of  the  academy  of  Berlin,  who  adopted 
kis  opinion,  endeavoured  to  confirm  it  by  po- 
tive  experiment.  He  put  a  mixture  of  wax 
id  honey  to  digeft  in  the  fun,  and  he  fays, 
lathe  obtained  from  it,  a  produft  of  a  very 
^reeable  fmell,  and  very  analogous  to  that  of 
^ber. 

Some  Englifli  authors  have  confidered  amber- 
tcafe  as  an  animal  juice,  depofited  in  bags  fitu- 
tcd  near  the  origin  of  the  genital  organ  of  the 
»ale  whale;  fome  alfo  have  thought  that 
^18  juice  was  formed  in  the  urinary  bladder  of 
^ii  cetaceous  animal. 

Vol.  X-  E  c  Finally, 


418  AMBERGRBASE, 

Finally,  Dr.  Swediaur,  after  an  attentir 
infpe/ilion  of  a  great  many  fpecimens  of  am 
ber,  and  according  to  the  reports  of  fevers 
travellers  and  whale- fifliers,  who  have  affurei 
him,  that  this  produ6l  was  frecjuently  fount 
amongft  the  excrements  of  the  phyjtttr  macr(h 
cephalus  or  in  the  intefiines  of  this  animal, 
has  proved,  that  the  amber  is  formed  in 
the  alimentary  canal  of  this  cetaceous 
filh,  which  alfo  furniflies  this  fpermaccti. 
His  opinion  is  founded,  1ft,  Upon  the  cir- 
cumftance,  that  the  fifliermen  often  find  am- 
ber  inthis  fi(h ;-  2d,  liecaufe  this  juice  is 
common  in  the  feas  which  it  inhabits;  Sd, 
Becaufe  th«  cuttle-fifli,  fepia  oBopus,  upon 
wliich  it  feeds,  inhabits  the  fame  places; 
4th,  Becaufe  the  black  fpots  which  are  fo  fre- 
quently found  in  the  amber,  are  only  the  beaks 
of  this  animal,  the  moft  common  of  the  bodies 
that  are  found  inclofed  in  this  concretion  ;  5th, 
Finally,  becaufe  the  excrements  of  feveral  of 
the  mammalia,  efpecially  thofe  of  the  bullock, 
the  hog,  &c.  frecjuently  exhale  a  fmcll  analo- 
gous to  that  of  ambergreafe,  when  they  are  kept 
for  foiuc  time.  Tluis,  the  refult  of  the  refearchcs 
of  Dr.  Svv'cdiaur,  agrees  with  the  opinion  of 
the  Japanefe,  and  of  Kaempfer,  Mho  regard  am- 
ber as  the  excrement  of  the  whale. 

^8.  Ambergreafe,  whiift  it  correfponds  with 
a  refinoLis  matter,  affords  alio  fomc  pro- 
du6ls  analogous  to  thofc  of  the  bitumens,  on 

which   account    Geoftroy,    Neumann,   di^ 

aDcl 
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ad  Brow  have  ranked  it  among  thefe  bodies ; 
.ley  fay  they  have  adually  extraft^d  from  it, 
a  acid  liquor,  a  concrete  acid  fait,  oil,  and  a 
oaly  refiduum  :  but  thefe  produfts  are  not  fuf- 
icicnt  to  decide  the  nature  of  a  bituminous 
xxly,  for  they  belong  to  many  other  fub- 
^nces  befides  the  bitumens.  Ambergreafe  is 
in  great  part  foluble  in  alcohol,  and  in  ether, 
Thisfolution  is  precipitated  by  water,  like  that 
of  the  relins ;  this  property  is  difterent  from 
thealnioft  abfolute  infolubility  of  the  bitumen* 
in  thefe  liquids.  Hitherto,  neither  the  adion 
of  the  acids,  nor  that  of  the  alkalies  upon  am* 
bergreafe,  has  been  examined  ;  and,  in  general, 
it  is  one  of  the  fubftances  with  which  the  che- 
niiftshave  hitherto  lead  occupied  themfelves, 
though  it  would  be  of  confiderable  utility  if 
they  would  undertake  an  exadt  analyfis  of  it. 
It  would  be  ufeful  to  know,  what  fpecies  of 
^id  is  obtained  from  its  difiillation,  if  it 
does  not  contain  a  concrete  oily  matter,  ana- 
logous  to  that  which  exifts  in  the  bile,  &c. 

29.  Ambergreafe  is  confidered  in  medicine, 
«s  a  ftomachic  cordial,  and  antifpafmodic 
tmedy.  Moft  aftonifliing  effcfts  are  men- 
tioned to  have  been  produced  by  this  fubftance, 
in  the  moft  dreadful  convulfive  difeafes,  fuch 
^the  tetanus,  and  hydrophobia.  Itisefpecially 
reckoned  amongft  the  moft  powerful  aphrodi- 
fiacs.  It  is  given  in  fubftance,  or  in  the  al- 
coholic tindlure.  Some  individuals  are  fo  fen* 
fihle  to  its  effeft,  that  they  cannot  fupport  its 

E  e  2  adion. 
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aflion,  nor  even  its  fniell.    It  is  much  employe^ 
in  perfumes,  of  which  it  is  one  of  the  moft  fn^?. 
quent,  and  moft  abundant  bafes.     It  is  almoin 
always  mixed  with  mufk,  which  it  has  the  pro- 
perty  of  attenuating  and    fofteuing,    at   the 
fame  time  rendering  its  fiiiell  morepleafant  and 
agreeable  than  it  naturally  is.     It  is  known  that 
very  little  of  it  is  required  for  perfuming larg© 
furfaces,  and  for  a  very  long  time,  and  that  it  tk 
one  of  the  fubftances  which  philofophers  havp 
ufed,    for  proving   the  divifibility  of  matter, 
though  in  this  refpeft,  it  is  greatly  inferipi[ta 
mufk. 


I.  0/  Spermaceti. 

SO.  The  name  of  fpermaceti,  (Fn  BlanedC 

baleine)  is  given  to  a  concrete,  white,  brillianC^ 

and  oily  fubftance,  which  isextrafted  from  the 

head  of  the  fiih,  named    by  Linnaeus,  phtifeicf' 

macrocephalus,  the  fame  which  furnilhes  the 

ambergreafe.      This    cetaceous  fifh,    which  is 

well  charafterized  by  its  large  head,  its  ftraigbt 

and  pointed  teeth,  a  tubcrofity  in  place  of  the 

dorfal  fin,  its  length  of  twenty  metres,  of  which 

the  head  alone  amounts  to  half^  has  the  upper 

part  of  the  cranium   covered  with  z,  cartilage 

inftead  of  bone,  and  contains,  in  cavities  fepa- 

rate  from  that  of  the  brain,  which  is  extremely 

fmall,    the   particidar    fubftance    of   which  I 

fpeak.     It  is  therefore,  neither  the  fpenn  of 

the 
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wic  whale,  not  the  cerebral  medullary  matter, 
as  many  authors  had  advanced.  It  is  ah  oil 
wliich  furrounds  the  pulp  of  the  brain  of  this 
animal,  which  particularly  inhabits  the  feas  of 
Warm  climates. 

31.  When  the  fpermaceti  has  been  extrafted 
from  the  head  of  the  fifh,  it  is  found  to  be  mixed 
withacertain  quantity  of  oil,  which  isfeparated 
from    it,  by  means  of    the   prefs.      It   feems 
that  the  fame  matter  is  held  in  folution  in  the 
oily   fat   of  all   the  c^toe  in  general ;  for  the 
oil  which  is  obtained  from  thefe  animals,  and 
which  the  whale-filhers    introduce  into  com- 
merce, under  the  general  name  of  (ilh-oil,  con- 
ftantly  depofits  iu  the  velfels   in   which   it   is 
kept,  a  more  or   lefs   confiderable  quantity  of 
this  concrete  matter;  and  in  this  manner  it  is 
cxtratlcd     from  it,    in  tlie   places    in   which 
thefe    oils    are  purified,  by  merely  remaining 
in  refer voirs.     It  alfo  appears,  that  this  matter 
is  one  of  the  moft  general  products  of  the  bodies 
of  the  marine  animals,    fi nee  the   oil  which  is 
cxtrafted  from  the  liver,  and  from  feveral  other 
parts  of  fome  f|>ecies  of  fill),    equally  gives, 
by  mere   repofe,  the  fame  fubftance,   which  is 
feparated  from  it  by  a  real  cryftallization.     We 
ftall  foon  fee  that  this  produftion  is  in  faftone 
of  the  moftcouftant  phenomena  of  animal  mat- 
ters in  general* 

32.  Spermaceti,   purified  l)y  repeated  fufion, 
cryftallization,  and  prclfure,  is  cryltallized    in 
white,  briliiantj  filver- like  plates;  it  has  a  pe- 
culiar 
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culiar  faint  fmell,  which  ought  not  to  be  cot 
founded  with  its  rancidity.  It  cafily  crulhi 
between  the  fingers,  into  a  white,  lamellatec 
greafy,  and  un6luous  powder,  which  is  hril 
liant,  hke  the  lamellae  of  fteatites.  It  ftfe 
more  quickly,  and  at  a  lower  temperature  thar 
wax,  but  a  little  lefs  eafily  than  common  fat 
When  it  is  thrown  upon  ignited  coals,  it  in- 
flames, anfl  burns  in  an  uniform  manner,  with- 
out crackling,  and  M'ithout  emitting  a  bac 
fmell ;  its  flame  is  very  clear  and  bright :'  ac- 
cordingly candles  arc  made  of  it,  which  an 
pi-cferred  to  all  others,  in  the  countries  wher< 
this  matter  is  common.  Melted  fpermacet 
does  not  ftain  the  fluffs,  upon  which  it  drops 
it  is  eafily  detached  from  them  by  mere  fric 
tion,   and  fcparates  in  the  ftatc  of  powder. 

33.   When  fperm.'iceti  is  diftilled  in  the  retort 
it  is  not  (lcconq)ofc(l   without  much  difiiculty; 
M'hcn   it  is  fufcd    and   boiliiig,   it  pafles  almofl 
entire,  and   without  alteration,  into   the  reci- 
pient; it  yields  neither  M titer  nor  fchacicacid; 
its  j.roducis  have  not  the  llrong  fmell  of  thofe 
from    fats.      However,  the  nature  of  a  part  of 
this   tatty  fuhftance,   becomes  changed,  asilis 
in  the  itate  of  liquid  oil;  and  if  it  be  diftilled 
fcveral  tunes,   fucceflively,   wc  at  length  obtaitt 
it   coir.pletcly  o.ly,   liquid,   and  inconcrcfcible. 
N()t-.\  ithftanding  the  apparent  alteration  which 
it  undergoes  in  thcfe  repeated  diftillations,  the 
fpermaceti    dots    not    acquire   more   volatility 
than  it   had  before ;  and  according  to  Citizen 

Thouvcnel, 
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Thouvenel,  the  fame  degree  of  heat  is  required 
for  volatilizing  it,  as  in  the  firft  operation. 
The  oil  alfo  into  which  it  is  converted,  has  not 
the  lively  and  penetrating  fmell  of  thofe  which 
are  extrafted  from  the  other  animal  matters, 
treated  in  the  fame  manner.  The  diftillation 
offpermaceti  with  boiling  water,  according  to 
the  fame  chemift,  prefents  nothing  remarkable; 
the  water  of  this  kind  of  decoftion  is  a  little 
curdled ;  filtred  and  evaporated ;  it  leaves  a 
finall  quantity  of  mucous  and  bitter  matter  as 
arefiduum.  Sperraageti  fubjeded  to  ebullition 
in  water,  becomes  more  folid,  and  more  foluble 
in  alcohol,  than  it  is  in  its  natural  Hate. 

34.  Expofed  to  the  air,  fpermaceti  becomes 
yellow,  and  fcnfibly  rancid;  though  its  ranci- 
dity is  more  flow,  than  that  of  the  fats,  pro- 
perly fo  called,  and  though  its  fmell  is  then  lefs 
fenfible  than  in  the  latter,  on  account  of  that 
which  it  has  in  itsfreih  ftate;  this  phenomenon 
is,  however,  fulHciently  difcoverable  in  it,  to 
have  induced  phyficians  to  obferve,  that  its  ufe 
ought  then  to  be  rejected.  It  combines  with 
phofphorus  and  fulphur,  by  fufion;  it  does 
not  aft  upon  the  metallic  fubftances. 

The  nitric  and  muriatic  acids,  have  no  aftion 
^pon  it  The  concentrated  fulphuric  acid  dif- 
tolves  it,  and  modifies  its  colour,  and  water 
-  feparates  it  from  this  folution,  as  itprecipi- 
totes  camphor  from  the  nitric  acid ;  the  ful- 
phuric acid  difcolours  and  bleaches  it;  the  ox- 
^euated    muriatic   acid  turns  it  yclloW;  and 

does 
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difguft  which  this  medicine  infpires,  might 
have  had  an  influence  upon  the  produAionof 
the  effe6l  which  he  indicates.  Several  perfoM 
alfo,  to  whom  he  adminiftered  it  in  a  ftrong 
dofe,  were  attacked  with  weight  at  the  fto- 
mach,  and  vomiting,  though  he  took  the  pre- 
caution of  mixing  the  fpermaceti  melted  moil, 
with  yolk  of  egg  and  fyrup,  thus  reducing  it 
to  the  ftateof  a  kind  of  cream.  He  never  found 
this  body  again  amongft  the  excrements,  which 
proves  that  it  was  abforbed  by  the  Ia6leals,  and 
aftually  digeftcd. 

S7'  I  muft  remark,  with  refpe6l   to  fperma- 
ceti, that  having  found  an  analogous  fubftance 
in  the  biliary  calculi ;  in  the  bilious  excrements 
of  feveral  patients  ;  in  the  parenchyma  of  tbc 
liver,  dried  for  a  long  time  in  the  air;  in  muf- 
cles  putrefied  in  the  midft  of  water,  and  humid 
earth ;  in  brain  that  had  been  kept  immerfedin 
alcohol;    and   in  feveral   other  circumftanccs, 
which  I  have  mentioned  el  few  here,  I  concluded 
that   this   matter,    mwch   more    frequent,  and 
much  more  abundant  in  the  animal  compounds 
that  had  been  forefeen,  or  even  fufpe6ted,  vas 
one  of  the   moll   conftant,  and  even  the  moft 
common   products   of  the   alteration   of  thefc 
compounds  ;  that  it  confequently  defervedtofix 
the   attention   of  anatomifts,  phyficians,  pby- 
fiologifts,   and  chemifts;  that   it   was  neceffary 
to  charaderize  it,  by  a  name  proper  fordiflin- 
guifhing  it  from  all  other  analogous  fubftancfs. 
It  is  with  this  intention,  that  I  have  propofedta 
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same  it  adtpocire,  as  it  feems  to  hold  an  inter- 
mediate place  between  wax  and  fat,  without 
being  either  the  one  or  the  other.  Its  forma- 
tion and  fcparation,  are  of  confiderable  con- 
fequence  in  the  animal  economy,  whether  we 
view  it  as  a  natural  produftion  in  the  cetoe,  or 
as  the  produft  of  a  morbid  or  feptic  alteration  in 
man,  and  the  other  animals. 


K.   Oftht  Bezoars. 

Si  The  bezoars  are  calculous  concretions, 
found  in  the  inteftines  of  feveral  quadrupeds. 
There  is  fcarcely  any  of  them  that  is  exempt 
from  this  kind  of  malady.  Hoifes  are  very 
fubjeft  to  them,  and  their  inteftinal  concre- 
tions are  frequently  of  extraordinary  bulk; 
feveral  of  them  are  fometimes  found,  which 
have  been  worn  by  friftion,  and  which  prefent 
triangular  faces.  They  are  met  with  even 
in  the  wild  eft  animals,  and  enormous  bezoars 
of  the  elephant,  the  rhinoceros,  and  the  hip- 
popotamus, are  kept  in  valuable  cabinets.  For- 
nterly,  the  btzoars  of  the  porcupine  were  much 
valued :  we  fee  fome  of  them  fufpended  in 
fpheres  of  filver  wire,  amongft  the  colledions  of 
^nateria  medica. 

39.  Though  the  oriental  and  occidental  be- 
zoars, have  been  diftinguiftjed  from  each  other, 
^nd  though  a  much  greater  value  has  been  at- 
tached to  the  firft  than  to  the  fecond ;  though 

final  ly. 
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finally,  even  this  diftinAion  has  proved,  tliat 
feveral  fpecies  of  bezoars  were  admitted ;.  themoft 
frequent,  and  the  mod  employed,  were  thofe 
that  were  found  in  the  inteftines  of  a  fpeclcs  of 
goat,  which  inhabits  the  mountains  of  Afii. 
This  animal  capra  tegagrus  of  Linnsus,  which 
appears  to  be  the  principal  (lock  of  the 
domeftic  goat,  and  of  that  of  Angora,  b 
well  charaderized  by  its  rough  hair,  its ihort 
black  tail,  and  its  large  knotty  horns.  But  I 
mud  apprize  the  reader,  that  notwithftandiog 
the  opinion  of  all  the  authors  of  materia  me* 
dica,  who  have  efpecially  recommended  thii 
bezoar,  feveral  fpecies  of  bezoar  have  aimoft 
always  been  employed  indifcriminately,  at  Ae 
period  when  the  art  attributed  great  virtues 
to  this  animal  concretion. 

40.  We  have  no  exad  analyfis  of  the  oriental 
bezoars;  but  if  we  may  truft  to  an  analogy 
which  every  thing  announces  to  be  correfi,  it 
appears,  that  thefc  inteftinal  concretions,  all 
of  which  have  for  their  bafc  or  their  nucleos^ 
fome  vegetable  malters  that  have  been  detained 
in  the  inteftines,  are  conftantly  formed  of  am* 
moniaco-magncfian  phofphatc,  more  or  lc6 
pure,  or  mixed  with  extract  and  colouring  ve- 
getable matter.  It  is  this  laft  foreign  matter, 
which  gives  to  the  bezoars  their  varied  green 
colour,  their  fpots  of  ditVcrent  cafts,  their 
ftrong  or  aromatic  odour  when  they  arc  rubbcti, 
when  they  arc  pulverized,  or  when  they  are 
heated.     Thofe  of  the  bezoars,  efpecially  of  the 

occidental 


occidental  kind,  which  I  have  found  to  be 
formed  of  phofphate  of  lime,  appear  to  have 
belonged  to  the  calculi  of  the  bladder.  Dan* 
benton  has  remarked,  that  the  brown  or  gold* 
coloured  covering,  which  is  found  upon  the 
molares  of  the  runiinant  animals,  is  of  the  fame 
nature  with  the  bezoars  that  are  formed  in  their 
inteftines;  and  it  may  be  believed  that  the 
matter  which  conftitutes.thefe  dcpofitions,  is 
diiTolved  in  the  digeftivc  juices. 

41.  We  ought  not  to  confound  with  the  na- 
tural bezoars,  tbofe  artificial  ones,  which  are  fa- 
bricated>  by  Uiixing  earths  with  a  fmall  quan- 
tity of  glue,  and  impregnating  them  with  am- 
bergreafe,  muflc,  or  civet.  The  exaggerated 
ideas  which  formerly  prevailed  refpefting  the 
virtues  of  thefe  concretions,  had  induced  fome 
dniggift  to  imitate  them  by  art.  They  are  eafily 
^iftinguifhed  from  the  true  bezoars,  by  their 
Bot  being  formed  of  regular  concentric  ftrata, 
IS  thefe  are ;  by  their  ftrata  not  containing  the 
lamellated,  or  alculeated,  or  fpathofe  cryftals, 
which  conftitute  the  ftrata  of  the  natural  be- 
zoars ;  and  finally,  by  their  chemical  nature 
Wmg  entirely  different. 


Ahticle 
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Article    XXIX. 
'         Qffo^^  Matters  peculiar  to  Birds. 

1.  THOUGH  the  birds  form  a  very  nuinfr 
rous  clafs  of  animals,  they  furniih  but  few  p^ 
culiar  matters  to  the  arts  and  to  medicine,  if  wc 
except  the  very  numerous  fpecies,  which  fervc 
for  food  in  the  different  places  which  they  in- 
habit or  pafs  through,  and  the  ornaments  which 
almoft  all  nations  make  of  their  feathers.  Vn* 
der  thefe  two  relations,  they  prefent  only  thf ' 
two  following  remarks  that  are  of  importance 
for  chemical  confideration.  The  difference  of 
the  tafie  and  fmell  of  their  fleflj,  according 
to  the  parts  of  the  globe  which  they  inhabiti 
and  the  kind  of  nourifhment  which  thev  take; 
and  the  flavour  of  the  mufcles  of  their 
wings,  and  the  upper  part  of  the  trunk,  com- 
pared with  that  of  the  mufcles  of  the  legs: 
the  fecond  muft  relate  to  the  beauty  and  the 
variety  of  their  plumage. 

3.  It  is  kno\vn,  that  the  birds  of  prey  areia 
general  hard,  and  coriaceous,  that  the  aquatic 
birds  are  fat  and  oily,  that  the  gallinaceous  are 
the  mildeft  and  molt  nourifliing ;  that  in  the 
clafs  of  animals,  as  in  that  of  the  mammaira, 
two  kinds  of  flefli  are  diftinguifhed ;  the  one 

black| 
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black,  ^very   fapid,    a   little   acrid,    and    per- 
fiimed,    which  exifts  principally  in    thofe  birds 
that  have   the  nioft   rapid   flight,     and  which 
frequently  change  their  place  ;  the  other  white, 
mild,  and  infipid,  which  is  generajly  niet  with 
in  the  gallinaceous  tribe;  that   this  difference 
depends  alfo  upon  that  of  the  aliments,   which 
ibe  birds  ufe;    thofe  with   black   fleih,  called 
black  game,   living  upon    infefls  "oraromatic 
feeds;    thofe    with  white    flefli,    living    upon, 
wild  and  cereal  feeds ;  that  the  defired  flavour 
and  quality    may  be  communicated  to    their 
fleflj,    by   fele6ted     aliments;    that   an    influ- 
j?nce  is  produced  upon  the  abundance  of  fat,  and 
even  upon  the  confiftcnce  and  tafte  of  the  vifcera, 
cfpccially  of  the  liver,  by  the  kind  of  nourifh- 
nwnt  which  is  g^ven  them;    finally,  that  there 
is  a  very  remarkable   difference  in  many  bird.s, 
between  the  mufcles  of  the  legs,  and  thofe  of 
the  wings  ;  the  firft  are   of  a  red  or  brown  co- 
lour, and  of  a  particular  tafie,  thofe  of  the  wings 
?rc  white,  and   yield    little   nourifliment.       It 
appears,  that  the  refpiratory    ofgan,  extended 
into  the  bones  of  the  wings,  and  the  paffage  of 
the  air  into  the  fuperior  parts,    are   the    true 
caufes  of  this  difference  between  the  mufcles  of 
the  upper,  and  thofe  of  the  lower  part  of  thefc 
animals. 
•     3.    The  feathers  coloured  with    the  richeft 
hues,  and   forming  one  of  the  moft  beautiful 
ornaments  of  animated  nature,  are,  to  the  che* 
mift  and  naturaliff,  among  problems,  the  moft 
difficult  to  be  underftood.     It  is  not  ouly  in 

the 
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the  origin  of  thefe  colours,  fo  multiplied  and 
diverfified  the  caufe  of  their  variation,  exifting 
even  in  the  continuity  of  the  fame  ftathcrs, 
that  the  difficulty  of  this  problem  confifts.  Il 
exifts  with  ftill  greater  force  in  the  difFeren« 
of  the  colours,  which  follows  that  of  the  fcxeSj 
and  efpecially  in  that  which  depends  upoi 
the  age  of  the  birds,  the  regions  whicl 
they  inhabit,  and  even  the  feafons  which  caufi 
them  to  vary.  How  many  errors  have  nol 
arifen  in  the  diftinflion  of  the  fpecies,  from 
thefe  variations  in  the  plumage,  dependent 
upon  fex,  age,  climate,  andfeafon?  WhofliaH 
tell  what  the  matter  is,  which  difFufes  the  ru- 
bies, theemeralds,  the  topazes,  and  the  fapphire!^ 
or  that  which  fliines  with  the  luftre  of  thefe  pre- 
cious ftones,  and  of  ftreaks  of  gold,  upon  the 
covering  of  birds  ?  At  what  period  will  che- 
miftry  be  fufficiently  advanced,  to  be  able  to 
determine  with  precifion,  the  colouring  matter, 
and  its  formation. 

4.  Hoping  that  thefe  important  queftions 
may  be  fuccefsfully  difcuffed  in  more  ha[^ 
times,  let  us  at  prefent  treat  upon  fuch  of  the 
matters  formed  by  the  birds,  as  are  the  moft 
generally  employed,  and  confequently  defend 
more  particularly  to  fix  our  attention.  We 
fhall  not  rank  amongft  thefe  matters,  either 
what  are  called  halcyon^Tjefts^  a  dry  and  gela- 
tinous matter,  which  ferves  for  the  conftniSioii 
of  the  neft  of  a  kind  of  fwallow,  and  which 
they  ufe  as  an  aliment  in  the  Levant,  after  bar* 
ing  boiled   it  in  water,   and  feafoned  it  with 

different 
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different  aromatic  fubftances,  or  theduck's  beaks 
which  are  employed  in  China  for  the  pre- 
paration of  a  glue  deftined  for  covering  paint- 
ings upon  paper,  or  \\\iifats  of  different  birds 
to  which  particular  virtues  were  attributed, 
or  the  d&wn  ofthtfaan^  confidered  as  as  fpeci- 
fic  in  cancerous  pains  and  tumours,  or  the 
Jtathers  of  the  partridge,  &c.  which  were  pre- 
ferred for  burning  under  the  noftrils  of  nervous 
and  hyjleric  women,  &c  I  reckon  only  four 
fubftances  which  deferve  to  occupy  us  in  par- 
ticular, either  on  account  of  fome  very  remark- 
able property,  or  of  the  great  importance  of 
tiieir  ufes ;  thefe  are  the  eggs,  the  feathers,  the 
dung,  and  the  membrane  of  the  ftomach. 

J.  Of  Eggs. 

« 

5.  Though  the  eggs  of  all  birds  have  a  very 
firong  refemblance  with  each  other  in  their  gene* 
ralftrufture  and  compofition;  though  they  may 
all  be  employe<l  for  analogolis  ufes,  the  eggs  of 
the  ben  are  efpecially  the  fubje6l  of  confideration 
as  it  is  from  this  bird,  which  is  eafy  to  be 
reared,  fed,  and  multiplied,  that  the  eggs  are 
»oft  frequently  taken  for  all  the  ufes  to  which 
-they  are  applied.  The  egg  of  the  hen  is  com- 
Jofifd  of  white,  yolk,  ligaments,  which  are  called 
flairc,  of  the  chick,  of  a  thin  interior  mem- 
brane, and  of  a  folid  fhell  placed  outwardly  and 
ibving  as  a  cover  to  all  the  parts  of  which  the 
^  b  conilituted. 
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,6.  The  white  of  the  egg,  albumen 
liquid,  vifcoud  and  gluey  matter,  whi 
rounds  the  yolk,  and  forms  two  very 
layers  about  it.  Though  the  vifcofity 
liquid  proceeds  from  its  peculiar  nature,  i 
owing  to  a  light  filamentous  and  vafcul 
ment,  which  travcrfes  it  in  all  parts,  anc 
it  in  a  very  tranfparent  kind  of  veiicle 
white  has  an  infipid  tafte;  it  thickens,  I 
white,  opaque  and  folid  by  boiling;  i 
into  a  yellow,  tranfparent,  brittle,  ai 
ciniform  matter  by  a  gentle,  long  coi 
heat  This  coagulation,  this  folidificat 
fire,  conftitute  the  mod  marked  charaflc 
white  of  the  egg,  and  it  is  on  accoui 
exiflence  in  feveral  liquid  animal  matte 
astheferum  of  the  blood,  &c.  that  th 
been  called  albuminous  liquors.  The  ^ 
egg  when  frefh  turns  the  blue  vegetable 
green,  it  hardens  in  hot  and  dry  air  into 
parent  ftratum  that  is  frequently  emplo; 
varnifh  upon  pidlures ;  by  expofure 
air,  it  abforbs  a  greater  quantity  of 
than  it  contained,  and  acquires  the  diij 
to  be  more  fpeedily  and  more  ftrongly  in 
by  fire;  it  difTolves  cafily  in  water,  wi 
exception  of  fome  flakes  which  fwim  i 
diffolving,  in  cafe  the  white  of  egg  if 
oxigenated.  The  acids  coagulate  this! 
the  alkalies  re-dillblve  it  in  part;  thca 
folutions  render  it  turbid,  and  precipitil| 
well  as  lime-water.     The  oxides  of  tbeli 
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caufc  it  td  coagulate.  We  find  in  it,  by 
an  exa6l  analyiis,  muriate  of  foda,  phof- 
phate  of  lime,  and  very  a  fmall  portion  of 
fulphur,  which  is  difengaged  from  it  during 
coition  in  the  ftatc  of  fulphurated  hidrogtn 

7i  T^he  yolk  of  the  egg,  vitellus  ovi,  is  alfo  a 
fpecies  of  albuminous  matter^  foluble  in  cold 
water,  coagulable  by  heat  and  by  the  acids, 
vhich  befides  contains  a  colouring  fubftance 
hitherto  little  known,  and  which  perhaps  may 
be  iron,  and  a  certain  quantity  of  mild  oil 
which  is  fecn  to  exude  from  the  yolk  when  it  is 
hardened  and  heated,  and  which  is  extracted 
bythe  prefs:  this  oil  of  egg  is  prepared  in 
pharmacy^  and  employed  in  medicine  as  a  topi- 
cal, emollient,  and  relaxant  remedy.  Its  pre- 
fence  in  the  yolk  eftabliflies  a  remarkable 
analogy  between  the  feeds  of  vegetables  and 
eggs.  It  is  the  caufe  of  the  emulfive  form 
i'  which  the  yolk  of  egg  aflumes  when  it  is  beat 
Hp  with  water,  or  the  animal  emulfion  called 
(kit  de  poule*) 

8.  The  ligaments  or  chalazcBj  which  are 
called  glaire,  and  which  fufpend  the  interior 
parts  of  the  egg,  are  a  kind  of  albuminous 
cord  more  folid  than  the  white,  nearer  at  lead 
to  tiie  concrete  ftatc,  and  confequently  believed 
to  be  more  oxigenated*  The  chick  is  placed 
^poa  the  yolk,  and  always  prefents  itfelf  oppofite 
to  the  hole  which  is  made  in  the  Ihell,  in  what- 
ever manner  we  may  place  the  egg,  fince  it  is 

Ff2  fituated 
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filuatcd  upon  tie  thinned  part  of  the  yolk  tra* 
verfed  by  the  ligament,  round  which  the 
yolk  turns  as  upon  an  axis;  it  contains  the 
rudiment  of  the  body  o^  the  bird,  which  re- 
quires  only  to  receive  movement  by  incubation, 
and  wliich  is  developed  by  the  effeft  of  thb 
movement;  the  chemical  nature  of  the  chick 
is  not  known,  nor  has  it  even  been  poffible  ta 
analyfe  it  in  particular. 

9.  The  interior  membraneoftheegg,  whichen- 
velopesthcwhiteand  the  yolk,  and  which  is  glued 
to  the  interior  furface  of  the'lhell,  is,  like  all  the 
other  animal  membranes,  a  gelatinous  matter 
whicli  melts  in  boiling  Avater.  Notwithftandiog 
its  denfe  and  clofe  texture,  it  manifeftly  fuffers 
elafiic  fluids,  and  vapours  to  tranfpire  from  the 
interior  of  the  egg  ontwards,  and  from  with- 
out into  the  interior  of  the  egg  ;  it  is  upon  thi» 
principle  that  we  may  explain  the  loft  of  weight 
which  the  egg  experiences  when  it  is  kept  in  dry 
air,  and  the  action  which  acrid  or  deleterious  va- 
pours exert  upon  the  chicken  inclofed  in  it 
Anatomifts  have  injecled  this  membrane  and 
proved  its  communications  with  the  texture  of 
the  v.'Uiie.  The  iljell,  formed  of  fmall  granu- 
lated bodies,  placed  by  tlie  fide  of  each  otlier, 
entirclv  uci' orated  will)  fma!!  holes  and  diiA-S 
which  are  dilVovcrcd  in  it  I)v  tlie  art  of  injctlion 
or  the  tiaril'iidaiion  of  coloured  liqui<ls,  is  not 
foicly  cort)pofcd  of  carbonate  of  lime  mixed 
with  ^^elutinons  fubllance  as  had  Ions:  I^-^ 
believed  ;  but  it  alfo  contains  a  portion  of 
phofphatc  of  lime,  which  even  the  weak  acids 
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fiiTolve  with  eafe,  as  it  is  difleminated  in  a 
large  quantity  of  calcareous  carbonate.  This 
folid  flieU  is  depofited  after  the  white  in  the 
canal  of  the  oviduft  upon  the  yolk  that  has 
defcended  from  the  ovarium,  during  the  time 
that  this  yolk  remains  in  the  canal,  (fee  the 
ArUcle  concerning  the  Excrement?.) 

J3.  0/  the  Fcai/iers. 

10.  I  HAVE  fpoken,  in  the  firft  number  of 
this  article,  concerning  the  beauty  and  variety 
of  colour  of  feathers.  "  I  fliall  here  treat 
of  their  nature  as  applied  to  the  principal 
ttfes  for  which  they  are  defiined.  The  feather 
win  general  a  round,  horny,  tranfparent  tube, 
filled  with  a  mucous  marrow,  terminated  by  a 
fi)lid  prifmatic  part,  and  provided  in  that  part 
with  plumes  placed  obliquely  upon  the  two 
oppofite  fides.  The  difference  which  exifts 
between  the  feathers,  according  to  the  fituations 
«  which  they  are  placed,  and  the  funftions  for 
which  they  are  deftined,  depends  chiefly 
<>ponthe  relative  fize  of  the  cylindrical  canal, 
tud  the  folid  part,  and  of  ^he  length  and 
foength  of  the  plumes.  One  fort,  the  fmal- 
kft,  are  only  like  fcales  or  integuments  cover- 
'tig  the  body  and  defending  the  ftcin,  the  others, 
•hofeof  the  win":s  or  of  the  t:iil,  are  ftrons:  and 
Ong  du6ls,  the  fides  of  wiiich  are  hard  and 
olid,  having  the  full  and  prifmatic  part  drawn 
Hit  to  a  great  length  and  tapered,  \\  ith  broad 

^  and 
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and  extenfive  plumes,  which  prefent  a  vei 
Jarge  furface  to  the  air  or  the  water  which  the 
are  deftined  to  ftrike.  Thefe  laft-menticLM 
parts,  the  plumes,  are  themfelves  very  mw 
varied,  elongated,  flattened,  clofe,  feparat 
fimple  or  ramified,  ftraight  or  cuiied,  accordii 
•to  the  variety  of  funftions  which  they  a 
deftined  to  fulfil. 

11.  The  nature  of  the  feathers  iingular] 
refembles  that  of  horn  in  general;  in  the.fii 
they  melt,  become  brown,  fume,  exhale  a  fironj 
oily  and  ammoniacaj  fmell,  they  fwell  and  i 
laft  inflame,  leaving  afterwards  a  brown  o 
hlack  light  cinder,  difficult  to  be  calcincc 
little  faline,  containing  phofphate  of  limci 
little  carbon  and  frequently  phofphate  of  irw 
Diftilled  in  a  retort,  feathers  affprd  a  fcti 
water,  a  denfe  and  almoft  concrete  oil,  cu 
bonate,  prufliate,  and  zoonate  of  aipmpnia,  cai 
bonated  and  fulphurated  hidrogen  ga^.  Boiliu 
water  foftens  and  at  laft  diflblves  the  comeoi 
matter,  and  reduces  it  to  the  gelatinous  ftati 
the  acids  and  the  alkalies  foften  and  dilTQlye 
alfo;  many  of  the  colouring  matters  attac 
themfelves  eafily,  and  adhere  ftrongly  to  ti 
furface  of  the  feather  and  efpecially  of  i 
plumes.  It  is  known  that  an  ingenious  a 
exifts  of  dyeing  feathers  and  giving  them  J 
poflible  tinges. 


C.  c 
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C.   Of  the  Dung  of  Birds, 

19.  The  excrements  of  birds  have  a  very 
diftinft  charafter,  and  properties  very  difTerent 
IVom  thofe  of  the  excrements  of  man,  and  the 
the  mammiferous  animals.  Two  matters  very 
remarkable  by  their  differences,^  are  conftantly 
difiinguifhed  in  the  dung-  of  birds;  the  one, 
which  frequently  is  the  moft  abundant,  is  of  a 
d^rk-green,  or  brown  colour;  the  other  white, 
Jtnd  drier  than  the  preceding.  In  general,  the 
fetidity  is  not  fo  ftrong  in  the  excrements  of 
birds,  as  in  thofe  of  other  animals.  It  is 
known  alfo,'  that  the  urine  which  has  no  other 
out-let,  paffes  off  by  the  fame  emunclorj^  and 
that  it  is  in  very  fmall  quantity.  Finally, 
there  is  frequently  remarked  on  the  outfide  of 
the  excrements  of  birds,  a  glairy  matter,  more 
or  lefs  tranfparent,  analogous  to  the  white  of 
eggi  and  which  indeed  appears  to  be  only  a 
^  foperabundance  of  the  albumen,  that  lines  the 
^perior  part  of  the  ovidud,  which  is  Garrie4 
•long  with  the  excrements. 

15.  The  coloured  part  of  the  dung  of  birds, 
J»an  alimentary  refidue,  like  that  which  coni- 
pofesthe  greater  portion  of  all  tlie  excrements  ; 
hut  the  white  part  is  of  a  quite  different  nature  ; 
^'e  find  in  it  by  analyfis,  all  the  charafter^  of 
^  mixture  of  carbonate  or  phofphate  of  lime, 
[   ^d  of  albumeq.     It  is  therefore  the  fame  fub- 

fiance 
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ftance  which  conftitutes  the  fliell  of  the  egg,  and 
it  appears  in  faft,  that  having  the  fame  origin 
and  being  in  tlie  fame  place  with  it,  it  can  only 
be  conficlererl  as  the  fuperlluity  of  that  which 
ferves  to  torn:  the  concrete  and  folid  covering 
of  the  eggs.  It  feems  that  this  kind  of  eva- 
cuation correfponds  with  that  of  the  phofpbatc 
of  limCj  M'hich  takes  place  by  the  urine  iu  man, 
and  in  the  depofition  of  the  fame  fait,  in  the 
horns,  the  hair,  and  the  hoofs  of  the  mammk. 
ferous  animals. 

» 

14.  It  is  known  in  agriculture,  and  in  the 
praftice  of  fome  of  the  arts,  efpecially  in  that 
of  the  tanner  and  the  fkinner,  that  pigeons' 
dung  is  a  fort  of  acrid  matter,  which  formal 
hot  and  very  a6tive  covering  for  the  earth, 
and  a  very  energetic  agent  for  the  fofteningand 
feparating  of  the  hairs.  Citizen  Vauquelin, 
in  a  firft  inquiry  upon  tlie  dung  of  the  pigeon, 
made  in  hopes  of  difcovering  the  caufe  of  its 
utility  in  the  preparation  of  (kins,  has  found 
that  this  excrement  ferments  with  great  promp- 
titude and  energy,  and  that  it  contains  aprettj 
ftrong  acid,  which  has  appeared  to  him  to  be  of 
a  particular  nature,  dilierent  from  that  of  all 
the  known  acids.  I  have  already  remarked,  in 
a  preceding  article,  that  it  is  pretty  frequent 
to  find  a  character  of  acetous  acidity  in  thehu* 
man  excrements ;  thus,  the  acefcence  may  one 
day  be  reckoned  an^ongft  the  properties,  Ivhicb 
belong  to  the  refiduc  of  digcftion. 

D.Qf 
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ies  which  they  prefent,  or  even  the  dangers 
irith  which  they  threaten  us,  or  the  fears  wliich 
heyinfpire.  Thefeare  the  tortoife,  the  lizard, 
;he  fcink,  the  toad,  the  frog,  and  the  viper : 
i?e  fliali  fay  a  few  words  concerning  each  of 
thefe  fpecies. 


A.    Of  the  Tortoife. 

8.  Though  moft  of  the  fpecies  of  the  tor- 
toife may  be  ranked  amongft  the  emollient  and 
nutri^ve  alinipnts  or  medicines ;  though  fome  of 
them  even  afford  diflies  that  arc  in  high  ef- 
teein,  fuch  as  the  eggs  of  the  feii- tortoife:  it 
is  efpecially  tlie  frefl)  M^ater  or  landrtortoife, 
called  alfo  the  common  or  muddy  turtle,  tefiudo 
lutaria,  which,  is  the  moft  generally  em- 
ployed, and  the  moft  ufeful.  If  it  be  not  correft 
to  confider  it  as  a  valuable  remedy,  and  to 
attribute  tq  it  the  antihe6lic  and  antipulmonic 
property,  on  account  of  which  it  has  been  pre- 
fcribed  in  broths  by  the  French  phyficians  ;  it 
JB  ufeful  at  leaft  to  know,  that  its  flelh  affords 
i  mild  and  wholefome  nutriment,  that  it 
nourifhes  eafily  and  abundantly,  that  navi- 
gators find  in  it  when  on  fhore,  an  aliment  very 
well  adapted  for  removing  the  fcorbutic  af- 
fcftions,  with  which  they  arc  fo  frequently 
attacked :  and  that  fome  nations  make  a  vert 
ftequent  life  of  it.    This  flefli  is  eafily  reduced 

into 
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into  a  jelly,  by  decoftion  in  water;  the  broth 
foon  grows  four. 

3.  The  covering  of  feveral  kinds  of  tor- 
toifes,  is  one  of  the  matters  that  are  moft  fre- 
quently, and  the  moft  ufefuHy  employed  in  the 
arts,  under  the  name  of  tortoife-fhelL  Thi 
fhell  is  formed  of  hard,  and  fomewhat  flexible 
layers,  more  or  lefs  thick,  clofely  applied  to 
two  ofleous  bucklers,  attached  to  the  fpine  and 
the  ribs :  that  of  the  back  is  called  carapace^ ' 
and  that  of  the  belly,  plajiron.  Thefe  lamina 
-when  detached,  are  fa  wed,  cut,  turned,  poliihed,  j 
foftened,  curved,  moulded,  in  a  word,  a  mul- 
titude of  very  varied  forms  are  given  to  them 
The  tortoife-fliell  has  a  great  analogy  iiridi 
horn,  its  firmer  texture,  is  fufceptible  of« 
finer  polifli ;  its  red  or  brownifh  colour,  fi^ 
quently  fpotted  and  clouded,  renders  it  mm 
valuable  for  thofe  utenfils,  in  the  fabrication  of 
which  it  is  employed.  As  it  is  fufceptible  of 
being  foftened  by  boiling  water,  its  powder  and 
chips  are  fliaped  into  any  forms  .that  are  defired 
by  melting  it  in  boiling  water,  and  with  the  aid 
of  moulds  ;  figures,  a  kind  of  baflb  relievos,  or 
engravings  in  intaglio  are  imprinted  uponitj 
it  is  in  this  manner  that  boxes  are  fabricated  of 
the  fufed  ihells. 


V.       *    * 
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B.    Of  the  Lizard. 

4.  The  genus  of  lizard,  which  is  charaSerized 
Irjr  a  long  body,  four  fliort  legs,  a  long  tail/ 
thick  at  the  bafe,  and  continuous  with  the 
body,  compreliends  the  crocodile,  which  was 
formerly  made  ufe  of  m  medicine ;  the  guana, 
I  large  lizard  of  America,  theflefli  of  which  is 
excellent  food ;  the  cameleon,  famous  for  the 
changes  of  the  colour  of  its  fkin,  of  which 
bbulous  accounts  have  been  given ;  the  fala- 
mander,  whofe  gluey  humour  has  caufed  it  to 
be conlidered  as  capable  of  extinguilhing  fire, 
and  confequently  of  preftrving  its  life  in  the 
nidft  of  burning  coals ;  finally,  the  grey  and 
green  lizard,  commonly  an  inhabitant  of  our 
tenjperate  climate,  and  the  warm  parts  of  Eu- 
lOp^  and  the  fcink  nliich  is  fonnd  in  Africa: 
ftefc  two  laft  merit  our  particular  confidcration, 
indlhave  difringuillicd  them  under  this  point 
rfview,  in  the  clajs  of  reptiles. 

5.  The  common,  or  grey  lizard,  which  dwells 
iictween  the  fioncs  of  old  Malls,  and  lives  upon* 
tifcds,  is  remarka!)Ic  for  its  flender  form,  and 
4pid  pace.  Its  flcih  is  very  good  to  eat ;  And 
i^cre  it  larger,  it  would  be  as  much  efteemed  as 
be  guana  of  America.  It  has  been  extolled  as  a 
>rt  of  fpecific  in  difcafes  of  the  flvin,  efpecially 
ta  herpetic  eruptions,  and  even  in  cancers;  it 
^  adminiftered  broiled,  as  food.     This  fpecific 

virtue 


A46  sciNK# 

virtue  has  been  efpecially  attributed  to  tbe 
green  lizard,  remarkable  for  its  brilliant  colour, 
and  more  frequent,  and  larger  in  the  hot  coun- 
tries  of  Europe,  than  in  the  temperate.  Its 
flefli  has  a  fomewhat  ftronger,  and  fenfibly  aro- 
matic tafte.  Unprejudiced  phyficians  coofidcr 
neither  of  them  as  any  thing  more,  than  a  fimple 
nutriment,  which,  when  fubftituted  for  ano- 
ther, is  capable  of  modifying  for  fome  time,  the 
nature  of  the-  humours,  and  thus  produdog 
fome  changes  in  the  individuals  who  ufe  it 


C.  Of  the  Scink. 

6.  The    fcink,    lacerta  fcincuSy  is  a  fmafl 
lizard,    of  a  filver-white   colour,    with  a  tiil 
fliorter  than  its  body,  and  with  very  fliort  Icg^ 
which  inhabits  the  dry  places  of  Africa.    A  1 
confiderable  traffic   was  for  a  long  time  made 
with  it  into  Europe,  becaufe   it  was  fonncrlj 
employed  in  medicine.     It  was  exported,  when 
dried  in  the  fun,  and  become  brittle.     An  akxi* .] 
terial,  and  particularly  a  reftorative  virtue,  wai 
attributed  to  it.     It  was   prepared  in  broths; 
it  was  adminiftered  even  in  powder;  but  as  it 
was  affociated  with  fevcral  other  aromatic,  acridt 
and  hot  matters,  virtues  were  attributed  to  il^ 
which  belonged  only  to   the   medicines^  witl 
which  it  was  prefcribcd.     In  faft,  it  is  iDcrdy 
nutritious,  like  tbe  common  lizard.  ■ 
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D.  Of  the  Toad. 

7.  This  is  another  reptile  that  has  been  the 
fabjeft  of  prejudices  of  every  kind,  and  which, 
from  ignorance,   lias   been  both  an  objeft  of 
terror  and  a  medicinal  fubftance.      The  form, 
ihc  difgufling  colour  of  the  toad,  rana  bufoj 
have  caufed  it  to    be  reckoned  amongft  the 
poifons.     Its  bile,  its  flaver,  its  urine,  and  its 
tranfpi ration,  have  been  dreaded.     None  of  all 
thefe    fears  has  any   juft    foundation.      It  is 
equally  erroneous  to  fuppofe,    that  it  poffeffes 
the  important   medicinal  properties  that  have 
beea  attributed  to  it ;  it  is  neither  fit  for  ex- 
•  pelting  all  kinds  of  poifon  out  of  the  body,  nor 
capable    of    reftoring    to  perfuns,   debilitated 
by  long  continued    difeafes,    the   vigour  and 
^firength  that  had  been  expefted  from  its  ufe. 
Thefe  virtues  were  thought  to  be  communicated 
^toi^  or  prefcrved  in  it,  by  leaving  it  to  dieex- 
pofed  to  the  fun,  after  having  fufpendcd  it  by 
L  one  of  its  hinder  legs;  by  (baking,  and  whip- 
^ping  it  with   rods;  it  was  prefcrved  dry;    its 
;  powder  was  employed  in  a  multitude  of  alexi* 
i,  terial,    alexipharmic,  and  cordial  compofitions ; 
'  H  was  fubjeft  to  diftillation,  the   volatile  fait 
-  tbat  was  obtained  from  it,  was  preferved,  &C4 
iiore  than   forty    years   fince,    its    pretended 
Virtues   liave    been   confidered    fabulous,    and 
^ts  medicinal  ufe   ridiculous  and  futile. 

E.  Of 
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E.  Of  the  Frog. 

8.  Tn  E  frog,  rana  efculenta,  which  aflford^ 
a  light,  wholefome,  aud  futiiciently  agreeable 
ab'ment,  was  formerly  alfo  ranked  amongftthe 
medicinal  fubftances,   .  The  glairy  and  gela- 
tinous humour  which  envelopes  its  eggs,  was 
particularly  ufed   under   the  name  of   fpawn, 
fperniola  ;  it  was  applied  to  painful  or  inflamed 
parts,  in  order  to  allay  the  heat  and  pain;  the 
water  obtained  from  it  by  diltillation,  was  like- 
wife  employed.      The    whole   frog,   efpecially 
that   which    inhabits  thickets,    and   which  is 
known  by  the  name  of  rana  arborea^  was  con- 
fidercd  as  capable  of  allaying,  febrile  heat,  whca 
held  alive  in  the  hand.     It   was  alfo  given  ia 
broth,  to  produce  the  fame   efleft.     This  laft 
ufe,  that  of  forming  a  mild  and  refrefhing  brotlv 
is  the  only  truly  rational  one,  to  which  it  caa 
be  applied. 


F.  Of  the  Viper. 


9.  The  viper,  a  Ipecies  of  the  genus  colubtft 
called  coluber  bcrus,  characterized  by  146 
ventral  plates,  39  caudal  pairs,  a  compreffecif 
flat,  triangular,  fcaly  head,  a  grey  fkin,  marked 
wirh  two  rows  of  brown  fpots,  difpofed  in  zig- 
zags upon  the  back,  prefents  two  kinds  of  coa- 

1  fideration^ 
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fideratiohs,  upon  which  chemiftry  may  throw 
fome  light,  and  which  confequetitly  belong  to 
ner  province.  The  firft  relates  to  the  iniedictnal 
and  economical  ufe  of  the  whole;  the  fecond 
comprehends  what  belongs  to  the  venom  of  this 
fcrpent,  to  its  nature,  its  effefts,  and  the  means 
ef  deftroying  them.  I  muft  take  ihafty  view 
of  them,  under  each  of  thefe  relations. 

10.  Formerlv,  fuch  a  number  of  virtues, 
Md  thofe  fo  very  important,  Avere  attributed 
tothe  viper,  that  tliei'e  was  not  within  the 
whole  power  of  the  art,  a  more  important 
remedy,     or  one     that    was    employed   in   a 

r  great  number  of  difeafes,  M'ith  fuch  unbounded 
confidence.  Its  flefli  was  an  ingredient 
in  the  famous  broths,  which,  befides  their  re- 
ftomtive    properties,  were    fuppofed  to  adk  as 

I  ^ecificsin  difeafesof  thefkin^  and  of  the  lungs, 
^d  efpecially  in  the  chronic,  affeftions  of  the 
V^pb,  as  well  as  in  malignant  fevers,  in  Agites^ 

I  tnd  even  in  the  plague,  the  itch,  and  the 
fcurvy.  Their  depurating  property,  attributed 
to  a  volatile  or  aromatic  part  which  was  fup^ 
pofed  toexiltin  them  in  large  quantity,  waa.ieK'' 
tolled  without  reafon,  and  without  b<>uh'd3•^'  * 
The  head  of  tlie  viper  dried,  was  tlH>ughf:  to 
combat  all  poifons,  and  particularly  that  of  the 
Ibiimal  itfelf. 

.  The  liver  and  heart  of  this  ferpent,  dried  and 
polverized,  was  fuppofed  to  poffefs  a  great  a6Hv 

;  ^ntjy  and  the  pompous  name  of  animal  bes^oar^ 
Was  1^ yen  to  them.  Thefatpaflcdfbrafiidorific, 
^}¥#ju  X^  G  g  refplvent 


i-efolvent  and  anodyne,  its  gall  for  a  detergcfnt, 
and  eminently  adapted  to  the  difeaJe^  of  tlie 
eyes. 

The  volatile  fait  and  the  fpirit,  or  the  am- 
monracal  oily  carbonate,  and  the  water  charge 
ed  with  this  fait,  that  were  obtained  fromr 
it  by  difirllatiott  in  the  retort,  were  alfo  pre* 
fcribed. 

Alt  thefe  grand  qualities  reduce  themfelvef 
to  the  alimentary  nature  of  its  fle/h,  which  ift 
perhaps  ^  little  more  irritating  and  a£iive^ 
when  compared*  with  that  of  the  mammalia^ 
and  the  birds. 

1 1.  The  hiftory  of  the  poifon  of  the  vipcr^ 
16  of  much  greater  importance,  than  that  of  the 
entire  animal,  confidened  as  a  medicine.    The  \ 
laft  is  almoft  entirely  hypothetical ;  the  firR,  | 
which  is  entirely  experimental,  has  enlightened  ! 
us,    refpefting  a  danger,    which,    not  unfirc- 
quently  menaces  our  own  exifteuce,  or  that  of  ; 
animals  valuable  to  us.     Fontana,  afler  Redi  { 
Charas,  Mead,  Nichols,  and  James,  have  made 
refearches,  which  have  given  a  great  degree  of 
accuracy  to  this  hiftory.     The  viper,  like  evoj 
other  kind  of  poifonous  ferpent,  has  in  its  upper 
jaw,  two  large   canine  teeth,  frequently  fur- 
rounded  at  their    bafe,    with    ieveral    other 
fmaller  teeth,  bent  backwards,  and  defigned, 
dthef  to  bite  together  with  thcm^  or  to  fupply 
their  place  when  they  fall  out.   Thefe  teeth,  im- 
planted in  a  wide  alveola,  and  covered  at  their 
\^c  with  a  membranous  reticular  texture^  art 
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eun'ed  towards  the  bottom,  and  veiy  ftraight  aft 
iieir  point,  which  is  extremely  fharpl  Befides  a 
blind  triangular  cavity,  d-klnd  of  finus,  occupy- 
ing as  in  all  the  teeth,  the  greater  part  of  it,  the 
Venomous  tooth  is  perforated  by  a  conical 
channel  which  opens  towards  the  bottom  by  a 
triangular  hole  in  the  reticular  texture,  and 
iy  an  elliptical  fiffure  under  the  point  of  the 
>tb.  Thefe  two  apertures,  placed  at  tHetwo 
tremities  of  this  canal,  are  fituated  upon  the 
mnefled  part  of  the  tooth ;  that  from  below, 
rives,  by  a  membranous  du6l,  the  venomous 
imour  which  flows  from  a  triatigular  ten* 
iinous  veficle,  fituated  upon  the  lateral  part  of 
upper  jaw,  at  a  certain  diftance  from  the 
>th,  and  comprefled  by  a  very  firong  mufcle  j 
tliat  the  poifonous  humour  is  not  contained 
the  texture  which  envelopes  the  bafe  of  the 
lib,  but  conveyed  by  a  d\i6t  which  pcrfo- 
the  maxillary  bone,  and  communicates 
liately  from  the  veficle  with  the  bafe  of 
dental  du6l:  in  biting,  it  iffues  from  the 
-mentioned  du6^  through  the  elliptical  orN 
which  occupies  its  extremity,  and  with 
ach  the  lower  part  of  the  point  of  the  tooth 

»oved. 

IS.  It  is  well  proved   by  the  experiments  of 

la,  that  the  yellow  humour,  proceeding 

the  maxillary  veficle,  comprefled  by  the 

of  the  bite,  arriving  immediately  at  the 

ital  dud,,  without    entering    the  reticular 

ture,  and  difcharged  by  the  elliptical  qrifice, 
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fituated  under  the  point  of  the  tooth,  h  tlie 
true  poifonof  the  viper ;  that  the  faliva  and  the 
buccal   humour  are  not  venomous;  that  the 
bite  without  this  difcliarge,  whether  on  account 
of  its  being  exhaufted,  or  on  account  of  the 
veficlc  being  taken  away,  or  its  duA  tied,  has 
nothing  venomous  or  dangerous.     The  poifon 
of  the  viper,  is  therefore  attached  to  the  nature 
of  this  humour,  and  its  chemical  examinatioD 
has  become  an  inquiry  of  the  greateil  impor- 
tance.    The  phyfician   above-mentioned,   ha* 
negle6led  none  of  thefe  refearches;  feveral  thou- 
fands  of  thefe  animals,  which  he  procured  veiy 
eafily  at  Plfa,  were  facrificed  to  his  experimeotv 
of  which  I  fliallhcre  prefentthe  refult  in  asprc- 
cife  a  manner  as  I  am  able.     The  venom  of  the 
viper,  is  not  a  poifon   to   its    own   fpecies;  it 
does  not  kill  leeches,  flugs,  fnails,  afps,  fnakes^ 

tortoifes  are  not  killed  by  it  without  much 
difficulty.  It  is  neither  acid  nor  alkaline;  it 
contains  no  falts  that  cryilallize  by  evaporatioDt 
and  the  ftreaks  that  divide  it  when  it  dries,  havc" 
been  erroneoufly  confidered  to  be  faline  cryftals. 
It  has  no  decided  tafte  when  applied  to  the 
tongue ;  it  is  neither  acrid  nor  burning,,  like  th^ 
humours  of  the  bee,  the  wafp,  and  the  fcorpion  ; 
however,  it  is  not  infipid,  but  leaves  for  feveral 
hours  a  fenfation  on  the  tongue,  limilar  to 
that  caufed  by  afiringents.  The  animals,  dogs 
^fpecially,  feem  to  relilh  paftry  and  bread  impjcg^'- 
Dated  with  it.    It  excites  nopain  iuAhe  vounck 
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nor  inflammation  in  the  organs  upon  which  it 
is  applied.  ir 

13.  The  venom  of  the  viper  is  yellowifli,. 
fomewhat  vifcous  like  a  mucous  liquor;  on  ac*- 
count  of  its  unfluofity,  it  rcfembles  an  oily  li- 
quid in  appearance ;  it  is  inodorous,  thickens 
quickly  in  the  air,  and  becomes  fimilar  to  a 
tranfparent  jelly ;  it  then  adheres  ftrongly  to 
the  teeth,  like  pitch.  It  is  not  in  any  degree 
inflannnable  when  expofed  to  the  fire.  When  it 
j)as  become  dry  by  long  expofure  to  the  air,  it 
ftill  preferves  its  venomous  property,  and  on 
this  acc€>unt  we  ought  to  be  upon  our  guard  in 
liand ling  dried  vipers'  heads;  however,  ten  ox 
twelve  man tlis  kseepingfeems  capable  of  dedroy- 
ing  its  deleterious  property.  It  dilutes  itfelf  in 
^ater,  and  diflblves  in  it  when  it  is  agitated  ;  if 
we  throw  it  into  water  at  the  moment  when  it 
iias  juft  been  extracted  from  the  veficle,  it  im- 
mediately falls  to  the  bottom  after  the  manner 
-of  feme  heavy  oils.  It  .preferves  for  fome  time 
its  colour,  its  vifcofity,  and  its  particular 
-cxiftence ;  hot  water tliflblves  it  after  its  deficca- 
tiofi ;  alcohol  does  no.t  diffolve  it;  it  is  not  coa- 
gulated  fcy  foiling  watery  the  acids  or  the  al- 
jcalies  do  not  fenfibly  alte-r  or  diffojve  it.  The 
aqueous  foUition  of  the  poifon  is  precipitated 
by  alcohol ;  it  cracks  in  drying,  after  it  has 
l)een  precipitated,  and  in  all  the  experiments, 
it  fhows  fo  much  analogy  with  gum,  tjiat  Mr. 
fontana  calls  it  an  animal  gum.. 

14.  Whilft 
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14.  Whilft  it  was  inipoffiblc  for  th©  fcience 
to  determine   a  priori,  or  according    to    iU 
known  nature  the  manner  in  which  the  venom 
of  the -viper  sl&s  upon  animals,  it  only  ren)iun» 
fd  to  in  veftigate,  by  the  efFeds  themfelves  upon 
the  animal  economy,  in  what  this  a£lioii  con* 
fids  ;   and  this  has  been  done  by  Mr.  Fontana^ 
This  humour  certainly  does  not  a&  either  by 
its  acidity  or  its  faline  acrimony,  as  it  poiiefles 
neither  of  thefe  qualities/    It  refembles  opium 
jn  its  a6lion;  it  diminiihes  and    deftroys  tba 
irritability  of  the  mufcles ;    it  coagulates  and 
blackens  the  bloody  it  excites  putrefa£lioQ ;  it 
is  in  this  manner  that  it   kills  anims^ls.     The 
part  bitten  by  a  viper  is  manifeftly  difeaied,  in- 
flated, livid,  fphacelous^     Whep  injeded  into 
the  veins,   the  poifon  kills  ftill  more  quickly; 
it  ads  more  fpeedily  upon  the  animals  with  hot 
than  upon  thofe  with  cold  blood.     The  danger 
of  the  bite  is  fo  much  the  greater,  and  death 
fo  much  the  more  certain  and  fpeedy,  as  th« 
animal  is  lefs  ftrong/and  lefs  heavy.     Mapand 
the  large  animals  do  not  ordinarily  die  of  the 
bite  of  a  viper,    and   it  is  requifite   that  thcfc 
ferpents  ihould  be  multiplied  in  proportion  U 
the  animal  is  heavier,  in  order  to  produce  thi« 
cffeft.     There  exifts,   therefore,  a  relation  be- 
tween the  bulk  and  the  ftrength  of  the  animalf 
and  th^  aflive  and  deleterious  property  of  the 
poifon  of  the  viper. 

15.  ThjB  venom  conveyed,  either  by  the  tooth 
ftfclf    or   by  other   means,   into  a  fuperficial 
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vound  of  tiie  ikin,  is  not  mortal.    If  the  ikin 
is   deeply    penetrated,    the  difeafe   wliicji  it 
produces  caufes  death ;  it  even  takes  place  whea 
it  is  introduced  into  the  cellular  texture ;  in  the 
mufde  or  at  its  f urface,  it  produces  a  fevere  but 
fcMom  a  fatal  difeafe ;  after  having  killed  one 
animal  it  may  kill  another,     it  has  no  adion  or 
only  a  very -weak  one  upon  forae  of  the  mem- 
branes,  the  pericranium,  the  periofleum,    the 
dura^mater,  the  bones,  the  marrow,  the  Sclerotic, 
and  the  cornea.     The  wound  made  in  the  comb 
<of  the  cock  by  a  venomous  tooth,  is  followed 
hy  a  veiicular  tumour  in  the  wattles  of  this 
animal ;  a  wound  in  the  nape  of  the  neck  in 
Guinea-pigs,    produces   a  tumour    upon   the 
fareaft  or  the  chin.     When  the  nofes  of  rabbits 
or  of  Guinea-pigs   are  wounded,    it  fwells; 
itumowr  is  formed  under  the  chin  and  thofe 
animals  recover;  in  dogs  and, cats,  the  fame  bit^ 
lepeated  to  the  number  of  four  and  twenty 
times   jcm  the   nofe,    produces  a  conliderable 
inflation,  without  wound  or  fear,  and  they  re** 
cover  in  a  £ew  days. 

The  venom  does  not  ^6t  upon  feparated  xnem« 
()ers  and  muicles,  though  applied  at  the  mo* 
mentof  amputation ;  it  requires  a  communica* 
tion  in  the  living  parts  in  order  that  its  a£lion 
Audi  take  place^  Its  aftion  announces  itfelf 
tfter  twenty  feconds  by  the  livid ity  which  it 
produces ;  if  the  bitten  part  is  amputated  be- 
fore this  period  tliere  is  no  danger ;  when  twenty- 
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five   feconds  have  elapfed  after  the  bite,  it  ii 
too  late. 

The  venom  produces  two  difeafes,  the  one  ex- 
ternal, followed  by  lividity,  fwelling  and  mor- 
tification ;  the  other  internal,  afieSting  the 
Wood,  the  large  veflels,  the  heartland  the  lungs; 

When  injefted  into  the  jugulars  of  rab» 
bits  in  the  dofe  of  fome  drops  diluted  with 
water,  the  venom  immediately  kills  them,  with 
a  pain  which  caufes  them  to  omit  piercing  cries. 
The  blood  is  found  coagulated  and  black  in  the 
ventricles  and  auricles,  and  t>lack  and  liquid  in 
the  other  regions;  the  lungs  fpotted  and  diilend- 
ed,  and  the  inteftincs  inflamed  as  well  as  the  inuf- 
cles  of  the  abdomen  and  the  thorax.  The  venom 
mixed  with  fix  or  feven  parts  of  blood  at  the 
moment  when  it  is  drawn,  prevents  it  from 
coagulating,  blackens  it,  renders  it  fluid,  and 
prevents  the  feparatioi^  of  the  ferum.  The 
caufe  of  death  in  confequence  of  the  venom, 
is  the  alteration  produced  upon  the  blood,  and 
confequently  upon  the  vital  organs,  which 
lofe  their  irritability  and  go  on  rapidiiy  towards 
putrefa6tion.  Animals  with  cold  blood,  die 
much  more  flowly  of  it,  becaufe  they  can  dif- 
penfe  for  fome  time  with  refpiration  and  motiou 
without  peiifliing. 

16.  M.  Fontana,  has  terminated  his  experi- 

mcnts  with  numerous  trials  of  a  multitude  of 

fubftanccii  or  means  that  have  been  propofed 

for  curing  the  difeafe  produced  by  the  bite  of 

.  the  viper.     He  has  afcertained  that  ammonia, 
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the  acid»,  and  the  falts  in  no  wife  citminiih  its 
dangerous  efFedb;  that  the  oils  are  of  no  ufc; 
tliat  cantharides  are  ineffeftiial ;  Peruvian  bark 
little  efficacious ;  theiraca  of  no  cfFeft ;  the  fat 
of  the  viper  as  well  as  hartfliorn  calcined   to 
blacknefs  entirely  inert ;  that  fcarifications  and 
the  application  of  eleftricity  are  more  prejudicial 
than  ufefuly  by  accelerating  and  augmenting 
the    local   difeafe;   that  the  warm  bath   di* 
minifhes  the  danger,  which  ceafes  on  a  fpeedy 
amputation  of  the  bitten  part ;  that  the  appli* 
cation  of  leeches  and  fuflion  are  of  no  utility ; 
that  ligatures  fometimes  effeft  a  cure;  that  the 
lapis  caufticus  is  the  only  conilant  and  certain 
fpecific  when  it  is  mixed  with  the  venom,  or  when 
H can  reach  it  before  it  has  entered  into  the  cir- 
culation ;   that  this  remedy  fails  when  the  very 
foall  wounds  are  clofed  by  the  elafiicity  and 
cbntradion  of  the  parts  :  finally,  that  the  vir* 
toes  attributed  to  fome  remedies,  and  the  cures 
tbat  have  been  tliought  to  be  made  upon  bitten 
pcrfons  by  them,   depend    upon  the   circum- 
ftauce  that  it  was  not  known  that  men  do  not 
^ic  of  thefe  bites,    but  experience  only  more 
or  lefs  violent  difeafes,  which  is  howevtr  curs* 
We  by  the    mere  powers  of  nature;  in   faft, 
this  difeafe  may  be  aggravated  by  fear,  by  the 
n^oral  affe6lion8,and  even  by  the  inconfiderable 
'cmiedies  which  are  generally  prefcribed.      M. 
Montana  has   calculated,   that  if  a  thoufandth 
part  of  a  grain  of  tlie  venom  of  the  viper  is  fuf- 
Bcieut  to  kill  a  fparrow  that  weighs  an  ounce ; 

if 
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if  it  requires  five  or  (be  times  as  much  to  kill  t 
pigeon  of  the  weight  of  ten  ouoces,  it  would 
require  twelve  grains  to  kill  an  ox  weighing 
750  pounds,  and  three  grains  for  a  man  weighs* 
ing  150  pounds  ;  that  is  to  fay  it  would  be 
jieceffary  to  accumulate  the  bites  of  twenty 
vipers,  in  order  to  produce  the  death  of  an  oi, 
and  of  fix  to  kill  a  man. 

17.  The  ftate  of  the  fciencc  permits  me  to 
.add  to  thefe  refults  of  M.  Fontana,  thatpot*- 
afh  or  the  folid  cauftic  fixed  alkali,  is  probably 
not  the  only  remedy  capable  of  defiroying  the 
dangerous    properties   of  the  venom  of  tbc 
viper,  that  feveral  cauftics,  by  diforganifing  the 
folid^  of  the  animals,  and  fuddenly  altering  tb^ 
nature  of  their  liquids,  may  anfwer  the  iaiD# 
purpofe  if  adqiiniflered  foon  after  the  bite; 
that  the  nitrate  of  mercury,  that  of  filverand 
efpeci^Uy  the  fuhlimed  muriate  of   anttmoDy, 
which  are  employed  with  fuch  decided   fucceft 
for  changing  the  nature  of  the  hydrophobie 
virus,  cannot  fail  to  exert  the   fame  energy 
upon  the  venom  of  the  viper:    that  there  ii 
reafon  to  believe  that  the  oxigenated  muriatic  . 
acid  will  have  the  fame  advantage,    as  it  is  fo 
well  adapted  for  changing  the  nature  and  pror 
perties  of  the  animal  liquids,  and  as  experienct 
has  confirmed  what  I  firft  announced  refpeding' 
its  energy  in  deftroying  the  variolous  virus^ 
But  in  order  that  all  thefe  re-agents  may  ^^Bk- 
as  real  counter-  poifons,  it  is  neceffary  that  thc^ 
ihould  be  fpeedily,  and  certainly  introdui 
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into  the  wounds ;  tjiat  they  ihould  be  brought 
into  cxaft  conta6l  with  the  venom  i  that  they 
ihould  reach  it  before  it  has  been  able  to  pene-p 
trate  into  the  veffeb,  and  that  their  adminiftra- 
tion  ihould  be  conduced  in  fucb  a  manner  as 
to  leave  no  doubt  in  this  refped^. 


Article  XXXL 

Of  fame  Matters  peculiar  to  Fijh. 

1.  THE  fifhes  do  not  furnifli  to  the  arts  and 

'   Auman  induftry  fo  great  a  number  of  matters 

^  feveral  other  clafles  of  animals.  They  aflford 

^  large  quantity  of  alimentary  matter,  and  nu- 

**eTous  nations  live  upon  their  fleih  which  is  no 

kf^  various  than  wholefome.      It  is  fufficiently 

mown  what  differences  of  tafte,  colour,  con- 

fiftcnce,  and  digefti ve  property,  this  kind  of  nou- 

niliment  prefents.  We  knoir  in  this  kind  of  flefh 

tf^e  very  remarkable  differences  between  that  of 

^«  fifhes,  of  the  frefh-water,   the  river,  the 

PVulet,    the  brook    and    the  flagnant  waters, 

0^  thofe  tbat  inhabit  clear  and  thofe  that  dwell 

• 

W.  muddy  water,  of  the  fifhes  that  fwini  at  the 
Airface,  and  of  thofe  that  keep  at  the  bottom  of 
lakes.  The  caufcs  pf  i^llthefe  differences,  which 
the  palate  appreciates  fo  exadly,  and  which  are 
T^c^lefs  diftinguifhable  by  the  flomach,  have  not  . 
yet  been  in  vefligated  bycl>emical  analy  fis,  though 

they 
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thcypromife  ufeful  difcoveries  and  imp 
refults  for  the  fcience  of  nature.  It  is  c 
neceflary  to  determine  what  diftinguifli' 
jiatureof  the  flefli  of  fillies  from  that  of  tin 
mammiferous  animals ;  and  this  ohjeGt  is 
important  for  the  advancemeat  of  J 
phyfics. 

2.  Credulity,  and  the  hope  of  afluaging  or  < 

ing  difeafcs,  had  formerly  introduced  inl 

dicine  feveral  matters,  liquid  orfolid,  belc 

to  fiihes,  which  the  difcoveries  of  our  ag 

can  fed  to  be  rejected  and  ranked  amongft  ii 

indifferent  fubftances :  fuch  are  the  bonj?s 

head  of  feveral  of  thefe  animals,   thoie 

are  found  near  the  vertebral   column   i 

carp,  the  elongated  bones  of  the  interior 

head  of  the  pike,  and  the  whiting  %yhichbel< 

the  organ  of  hearing ;  marvellous  propertie 

attributed  to  them,  which  it  is  ufelefa  lien 

to  call   to  recollcftion.     The   qualities  i 

gall  of  the  pike,   of  the   tenchj  of  the 

and   efpecially  of  the  eel  were  aMb  muc 

tolled.     To  their  highly  exalted  ftomachi 

tues,  particular  and  fpecific  virtues  were  i 

which  a  more  rational  examination  has  en 

rejefled.    In  confidering  here,  under  theii 

general  relation,  the  principal  utilities  c 

produfts  of  fiflies  in  the  arts,  independent  d 

alimentary  property,   I  confine    tlie  mat 

that  are  borrowed  fVonl  this  clafs  of  animi 

four    principal  fubftances;    namely,    ifir 

or  fifli-glue,    the  oil  which  is  extrafled 

k 
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feveral  iifhes,  the  fcales  with  which  they  are 
covered,  and  the  bones  which  conftitute  fome 
portion  of  the  it  fkeletons. 


A.  Of  Ifinglaft. 

3.  Isinglass  or  fifh-glue,  is  a  dry,  white^ 
iemi-tranfparent  matter,  bent  into  the  iliapeofa 

[    lyre,  and  formed  of  a  membrane  rolled  together. 

It  is  prepared  upon   the  borders  of  the  rivers 

io  the  vicinity  of  the  Cafpiau  and  Black  Seas, 

.     by  taking  out  the  flomach  and  large  inteflines 

'     of  the  great  (lurgeon,  acipefifer  hufo^  rolling 

them  into  a  kind  of   cylindrical  cords,  after 

:     having  cut  them  longitudinally,  then  expreffing 

'.    them,    and  drying  tliem  in  the  air  fufpended 

i     to  firings,  to  which  they  are  attached  by  their 

I'    two  extremities:    when   thefe  membranes  are 

\,    almoft  dry,    the   fonn  of  a  lyre  is  given   to 

^m.      The    fibrous    aud  elaftic   texture    of 

ifioglais,    prevents     its     becoming    dry     and 

brittle,    like  the  glues.      It  may  be  prepared 

^th  all  the    parts,    and  efpecially  with  the 

tir.bladders  of  fifljes   of  a  large  fize.     That 

^hich   is  very  white  aud  of   a  fine  texture, 

%  >*  preferred. 

4.  Fiih;^lue  is  of  a  faint  and  infipid  taile.  It 
\  bums  upon  ignited  coals,  ihrinking  together, 
:  ^d  diiFufing  a  fetid  fmell,  like  all  the  animal 
,  ^bfiances ;  diftilled  in  the  retort,  it  affords  the 

^^e  produ£ls  with  thefe  fubHances,  and  efpe- 
cially 
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tially  a  pretty  confiderablc  quantity  of  oil  zni 
carbotlate  of  amn^onia.  It  is  unalterable  in  the 
air,  on  account  of  its  dry  ftate;  cold  water 
foftens  and  feparates  the  lamellae  of  the  ifinglafi^ 
tirith  the  aid  of  macenftion.  By  this  mean? 
ure  may  unfold,  and  at  the  fame  time  extend 
it  Boiling  water  diffolves,  and  gives  it  the 
form  of  a  jelly;  accordingly,  it  is  ranked 
amongfi  the  gelatinous  fubflaticesu  The  weak 
acids  diflblve  it,  and  the  alkalies  precipitate 
it  from  them. 

5.  Ifmglafs  may  be  coniidered  as  an  alimen^ 
tary  matter:  foftened  or  diflblved  in  wat^^ 
it  forms  a  very  nutritious  jelly,  to  which  only 
the  feafoning  need  be  added :  accordingly, 
it  forms  the  bafe  of  a  great  number  of  di/har 
for  the  table.  It  is  alfociated .  witli  the  acid 
juices  of  fruits,  with  aromatics,  and  with 
fugar. 

Confidered  in  a  medicinal  view,  ifinglafi  is 
ranked  amongft  the  emollients,  relaxants,  in- 
craflants,  it  is  prefcribed  in  difeafes  of  the 
throat,  the  inteftines,  the  urinary  paiTages,  and 
even  in  afFeftions  of  the  lungs. 

Its  moft  frequent  domeftic  ufe  is  in  the  cla- 
rification of  liquors,  of  wine,  of  coffee,  &c} 
fmall  fragments'  are  thrown  into  boiling  coffee^ 
and  it  becomes  clear  in  a  few  minutes«i 


1 1 , 
I*' 


KQf 


411  OF   FISH..  46i 


B.  Of  the  Oil  of  njh: 

6.  We  muft  not  confound,  under  this  dcno- 
ination,  the  oils  which  are  extrafted  from  the 
b^le :  we  here  treat  only  of  the  oil  of  fi(h,  pro- 
rrly  fo  called,  of  that  which  is  cxtrafted  from 
nrings,  and  a  great  number  of  other  fiflies, 
bje^d,  after  having  been  heaped  to- 
other for  fome  time,  either  to  thfe  operation  of 
prels,  or  to  the  aftion  of  boiling  water,  at  the 
p  of  which  the  oil  colleds. 

No  animal  matters  are  more  replete  with  fat 
id  oil,  than  the  flefli  of  filhes.  Tlie  dif- 
!fence  of  the  organ  of  refpiration  in  thefe  ani- 
ols,  the  little  evacuation  and  combufiion 
Wch  the  carbonated  hidrogen  experiences  with 
licm,  cafily  explains  the  fource  of  the  oily 
oic^  lb  abundantly  formed,  and  diffufed  in 
heir  organs.  Accordingly,  they  are  almoft  all 
capable  of  affording  this  produft,  though  it  is 
MraAed  only  from  thofe  which  are  the  mod 
ftttmerous,  which  live  in  fhoals,  and  which  are 
Stught  in  great  abundance. 

7.  All  fifli-oil  has  a  fetid  difagreeable  fmell, 
^  it  is  difficult  to  conceive  how  fome  nations 
^n  ufe  it  as  feafoning  and  aliment  It  has  an 
Ualogy  with    whale-oil;  it  burns  eafily  with 

^hitc  flame ;  it  is  congealed  by  a  flight  degree 
»f  cold,  and  feems  pretty  eafily  to  aflume  the 
^flalline  form.      It  alfo  appears  fufceptiblc 

♦  of 
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of  being  qifickly  changed  into  an  adipoeiKM 
matter,  of  which  it  contains  a  portion  retdy 
formed.  By  repofe,  are  feparated  from  this  oil, 
flakes  and  laminoB  of  matter,  fimilar  to  fpcr* 
macetii  which  depofit  themfelves  at  the  bottom 
of  the  veflels  in  which  it  is  kept 

Fifli-oil  is  chiefly  employed  in  the  artf 
that  are  pra6lifed  upon  fkins,  in  order  to  foftei 
them  and  preferve  their  pliability :  it  is  tUb 
ufed  in  lamps.  Sonxe  indigent  nations  ufe  itu 
aliment. 


C.  0/ the  Scales  of  Fijh. 

8.  The  fcales  of  fifli  are  remarkable  for  tbe 
beauty  of  their  colour,  and  the  filvery  luftre  of 
their  furface;  for  their  (Ir u6ture and  reciprocal  af* 
rangement,  >vhich  forms  a  continuous  integii* 
meat  for  the  whole  body ;  for  the  oily  and  mn* 
cous  humour,  which  renders  them  impenetrable 
by  water;  finally,  for  their  nature,  analogous  to 
that  of  horn  or  tortoife-fliell,  which,  whilft  it 
gives  them  folidity,  preferves  in  them  a  fleii* 
bility  and  elafticily,  whereby  they  are  enabled 
to  accomodate  themfelves  to  all  the  changes  of 
form  M'hich  the  bodies  of  fiflies  afiume.  The 
fcales  adhere  to  the  fkin,  with  which  they  appear 
to  be  continuous  at  their  margins;  they  alfo 
rcfemble  it  in  texture,  and  prefent  tlie  iami 
chemical  properties.  Long  ebullition  in  y^'Zlth 
foft«ns  ^m,  fufcs  them^  and  changes  them 

•  into 
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(to  gelatin,  kfs  quickly  indeed  than  the  (kins 
'  fiibcs  deprived  of  fcales,  or  covered  with  ' 
le  and  thin  fcales,  fucfa  as  thofe  of  lampreys, 
d  cfpecially  of  eels,  which,  it  is  known  are 
iployed  in  the  preparation  of  glues,  ufed  in 
inting. 

%  In  feveral  fpecies  of  chondropterygiali 
K9,  the  ikin,  whendepriwd  of  fcales,  Js 
quently  charged  with  hard,  cartilaginous  or 
Nnis  tubercles,  fufceptible  of  poliih,  tinged 
tome  fpecies  with  blue,  green,  and  grey  co- 
irs. This  tuberculous  fkin,  is  employed  for 
>ming  and  covering  feveral  fmall  pieces  of 
tiiture,  that  are  liable  to  blows  or  fridion. 
le  hardnels  of  thefe  tubercles,  when  they  are 
|ril,  equal,  and  clofe,  renders  the  ikinsof  fom^ 
Nhefe  filbes  very  u(eful  to  be  employed  like 

or  file  by  cabinet-makers. 

The  moil   iiigenious  ufe  to  which  the 

of  fiihes  are  applied,  is  in  the  fabrication 
icial  pearls.     In  order  to  give  to  the  fmall 
ba  of  thin   blown  glafs,  with  which  they  4. 

Adbricated,  the  pearly  brilliancy  which  cha- 
krizes  the  natural  pearls,  a  mode  has  been 
^ved  of  attaching  the  fine  filvery  fcales  of 
|b^»water  fiihes  to  their  interior  furface.  The 
Ik,  Ofprinas  albula^  a  fmall  river-fiih, 
lone  of  the  moil  brilliant  and  filvery  that 

^wn,  fumiihes  in  its  thin  and  delicate 
the  colouring  matter  of  the  falfe  pearls. 
fiihes  are  taken  with  nets,  they  are  rub- 

|[ainil  each  other  in  buckets  under  water ; 

u  X.  II  h  the 
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the  fcales  detach  thenifelveSi  and  (ink  to  t!be 
bottom  of  the  water ;  they  are  colledcd  and 
(lightly  dried;    they  are  afterwards  put  into 
liquid  ammonia  a  little  diluted,  in  which  they 
foften,  and  this  liquor  is  blown  into  the  glafi 
pearls,  upon  the  fides  of  which  the  fcales  9ff\j . 
and  glue  themfelves :  it  is  called  effence  wim' 
tal.    The  ammonia  preferves  the  fcales  vith" 
their   brilliancy'  and    frefhnefs     for    (evenl 
months. 


D.  0/ the  Bonet  of  FiJkcB.     . 

1I«The  (keletons  of  (iihes  vary  in  thcdiffeicat 
orders  of  thefe  animals.  Two  kinds  of  dieiit 
are  diftingiiifhed ;  the  one  foft,  pliablei  to»^ 
tranfparent,  fimilar  to  cartilage,  on  which  ac^ 
count  the  fiflies  in  which  it  exi(h  have  httn 
called  cartilaginous;  thefe  bones  are  foaiA 
in  the  fkate,  the  fea-dog,  &c.  The  other  is 
folid  and  truly  olTeous ;  all  the  bones  of  thif 
kind,  terminate  iti  (harp  points,  on  which  so- 
count,  the  filties  in  which  they  are  found  have 
been  defignated  by  the  name  of  Jpinaus  jijM 
The  analy  fis  of  thefe  bones  has  proved  that  the; 
confift,  like  thofe  of  the  mammalia,  and  oftht 
birdS)  of  phofphate  of  lime  mixed -with  gebp 
tinous  matter ;  the  latter  fubitance  aboundi 
more  in  them,  than  in  the  bones  of  Uie|iie* 
-ceding  animals. 

IS.  Befidcs 


i 
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IS.  Befides  the  domeftic  ufes,  to  which  fe- 
teral  nations,    little  advanced   in  civilization, 
toiploy  the  teeth,  the  vertebrae,  and  other  bones 
of    iifhes,   fubftituting  them    inftead   of  iron, 
which  tliey  have  not,  for  fabricating  their  hunt- 
ing and  fifhing  inftrunients,  and  different  uten* 
fils^-    I  ba;ve  already  indicated  the  properties 
that  were  attributed  to  the  bones  of  the  head  of 
the  pike,  the  carp,  and  the  whiting,  and  th^ 
general  uie  that  was  made  of  them  in  medicine. 
It  ihould  be  known  that  after  the  vain  hopes  en- 
tertained refpeftipg  the  properties  of  thefe  bones, 
had  been  relinquiflied,  rt  was  imagined  that  it 
vould  be  adopting  an  exa£l  idea  concerning 
them,  to  rank  them  in  the  clafs  of  the  abfor* 
hents.    This  was  a  new  error,  fubftituted  in  tho 
pfaice  of  the  ancient  one.     The  bones  of  fifhes 
tit  not  formed  of  carl^onate  of  lime ;  the  phof- 
phtte  which  conftitiites  them,    cannot  be  con- 
fidered  as  abforbent,  as  it  does  not  at  trad  the 
vedc  acid    of  the  primas  via;,  with  as  much 
energy  as  the  calcareous  carbonate  does.     Ac* 
iirdingly,  the  bones  of  fifhes,  to  whatever  fpe'^ 
Hiies  they  may  belong,  have  not  the  qualities 
Alt  had  been  attributed  to  them,  nor  can  they 
fidfil  the  indications,  to  which  they  were  for* 
•crly-dcftined. 
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Article  XXXIL 
Offomt  Matters  peculiar  to  4ke  Mdlufem. 

1.  THE  mollufcce,  aclafs  of  animak  witb^ 
out  vertebras,  without  interior  ikdetoUt    witb 
cold  and  white  blood»  whofe  mufcles  an  wiiite; 
and  very  iititable,  their  ikin  humid  and  vi(^ 
COU8,  provided  with  tentacula«  whofe  body  i$  ^ 
covered  with  a  tegument>  and  frequently  is- 
clofed  in  a  fliell,  which  have  the  property  of  l^ 
producing  feveral  parts  of  their  body,  when  cut 
ofTi  which,  for  the  greater  part  inhabit  the  (e^ 
or  frefh  water,  prefent  a  great  number  of  qIh 
jeAs,  with  which  it  would  be  ufeful  for  ch^ 
miftry  to  occupy  itfeif.      Such   are  efpecially 
the    gluey   and     vifcous    humour    of    flngi 
which  cover  the  places  over  which  they  criwV 
with  a  flime,  which  iiardens  and  appears  .toJbi 
calcareous;    the  (oft,   infipid,  and  gelatinom 
fle(h  of    fnaih,    whicli  has    been    conOdcred 
as  proper  for  curing  puhnonary  aifedions ;  tbe 
white  or  blueiih  liquor,    which   fupplies   the 
place  of    the  blood    in   the  cuttle-fiih    aad 
polypi;  the  colouring   matter  of  the    murex 
or    purple-fidi,    which    the   ancients    valued, 
and   ufed  fo  much ;    the  threads,  the  (ilk  or 
byflus    which    proceed    from    feveral    ibells 
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rtd  by  which  their  inhabitants  attach  themfelves 
^  the  rockfl^  all  is  replete  M'ith  fubje6ls  for  fin-* 
Lilar  reiearches  and  difcoveries  in  this  clafs. 
tBongft  the  moft  generally  known  and  ufeful 
>feA8  relative  to  it,  I  ihall  treat  in  particular 
^  the  ink,  and  bone  of  the  cuttle*fiib,  of 
»id»  of  nother-of-pearl,  of  ihells. 


Of fjke  hikand  Bam  eftke  CutHt-fiJh. 

S.  Tkx  ciittlewfifli  difcharges,  when  menaced 
ith  ny  danger,  expofed  to  blows,  and  efpe« 
nUly  wheft  it  is  attempted  to  take  him,  a  black 
quid,  whieh  has  been  called  ink,  and  which, 
otmin^adark  cloud  round  him,  enables  him 
illy  to  ehide  the  fearch,  and  the  view  of  his 
pvrfuera.  This  liquor,  prepared  in  the  body  of 
the  fiihy  by  a  peculiar  glandular  apparatus,  is 
Mtained  in  a  refervoir,  which  may  be  taken 
Oi^  and  in  which  we  may  obtain  their  ink^  hard 
nA  brittle  by  deiiccation.  It  is  believed,  that 
itii  with  this  kind  of  atramentary  animal  juice, 
Att  they  prepared  in  China,  the  folid  ink  em* 
piqrcd  in  drawing,  which  is  fo  remarkable  for 
Hi  inddibility,  and  its  power  of  refifting  the 
icids.  It  appears,  that  the  ink  of  the  cuttle* 
fill  is  aAually  a  fort  of  coaly  precipitate,  in« 
fiHoble  in  moft  re-agents,  and  fufpended  in  a 
Mcous  liquor.  It  prefetits  to  the  chemifts  who 
nihabit  the  fea-ports,  a  very  interefting  fubjeft 
tf  experiments,  for  determining  its  nature,  and 

afcertaining 
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afcertaining  its  utility  in  the  arts :"  a  truly  iiw 
liblc  ink  might  be  prepared  ^ith  this  juice. 

3.  The  common  cuttle-fifh,  fepia  Hfficinai 
contains  towards  its  back,  an  oval,  thick,  fol 
friable  body,  which  is  called  cuttle-^Jh  h 
and  which  is  formed  of  thin  plates^  wi 
numerous  cells  between  them,  in  which  i 
placed  fmall  hollow  columns,  peqiendicul 
with  thofe  plates.  The  nature  of  the  body 
gelatino-calcalpeous ;  it  affords  quick  lime  I 
.calcination,  and  jelly  by  long  ebullition;  it  fol 
ens  very  quickly  in  the  acids,  wWch-diffolve 
with  efftryefcence.  It  i?  feparated  and  dric 
in  order  to  employ  it  for  feveral  domeltic  ufi 
It  is  recommended  in  medicine  as  afiring^ 
detergent,  and  at  the  farrie  time  aperient  ai 
emmenagogue.  It  is  an  ingredient  in  oin 
ments,  plaiftcrs,  powders,  and  coUyria;  ith 
been  efpccially  employed  in  tooth-powders, 
is  alfo  employed  for  making  fome  fmall  moul 
for  cafling  pieces  of  filver-ware;  finally,  it 
fufpcnded  under  the  name  of  fea-bifcuit,  in  tl 
cages  of  fmall  birds,  who  amufe  themfdves  wr 
picking  at  it,  undoubtedly  on  account  oft 
faline  tafte  left  in  it  by  the  fea- water,  with  wbi 
it  has  been  penetrated. 


tOf 
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B.  Of  Pearl  and  Mothtr-of-PtarU 

• 

Pearl  and  mother-of-pearl  are  two  con- 
ercte  matters,  formed  in  feveral  fpecies  of  fhells, 
or  confti tilting  part  of  them.  Though  moft 
fli«ll8  can  furniHi  thefe  two  kinds  of  conCre- 
tiariw,  it  is  ncverthelefs,  from  fome  particular 
fpecies  of  mufcles  and  oyfters,  that  thofe  pre- 
cious matters  are  extrafted.  Tiiey  are  rare 
in^  Europe,  and  their  luftrc  is  not  comparable 
*^  that  of  thefe  produdioiis  in  tiic  oriental 
fusions. 

The  river  mufcles,  efpecially  that  of  the 
Ratline,  unio  margaritiferaj  mya  margaritifera 
^  Linnasus,  afford  only  an  indifferent  mothcr- 
oP-pcarl,  in  comparifon  with  thenvicula  marga^ 
^itiferu,  miftilus  margaritiferus  of  Linnaus, 
^hich  inhabits  the  Indian  feas,  and  from  which 
Ave  finefl  pearls  and  the  moft  highly  efteemed 
another- of- pearl  are  extra6led. 

£•  The  name  of  mother-of-pearl  is  given  to 
*hc  interior  portion  of  moft  of  the  fhells,  whofe 
fine  and  beautifully  polifhed  texture  is  comr 
bined  with  the  white  filvery  colour,  and  varie- 
gated with  green,  red,  blue,  and  all  the  colours  of 
^hc  rainbow.    We  diftinguifli  zones  in  it,  which 
fcem  to  indicate  inequalities,  projeAions,  and 
ftreaks  at  its  furface,    and  \i»hich  produce  a 
great  deception  of   the  fight.      After  having 
^wcd    or   corroded  by    acids,    the    extefrio* 
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part  of  the  (hells,  as  ftir  as  the  layer  of  mother* 
of-pearl  which  they  contain,  the  various  fonni 
requiftte  for  a  multitude  of  different  ntenfils^ 
are   given   to  it  by  turning,  chifleling,   and 
feveral  different  operations,  it  is  even  fofteaed 
and  bent  with  the  aid  of  boiling  water.     It  was 
formerly  ranked  amongft  the  abforbents ;  and 
its  chemical  nature  adually  allows  us  to  admtfc 
this  medicinal  character  in  it;  but  there  ait (<> 
many  other  more  (imple  and  more  eafily  pn>-r 
curable   fubflances,  which  enjoy  it  in  a  much 
higher  degree,  that  it  has  never  been  really  cm-"' 
ployed  for  this  ufe ;  it  is  referved  for  the  fabri-^ 
cation  of  jewels. 

6.  I'he  pearls,  margaritae^  uniones^  vary 
greatly  in  their  form,  their  fize,  their  colouiv 
their  beauty,  and  confequently  in  their  price  S 
they  are  generally  irregularly  roundifli,  or  » 
little  oblong,  fometimes  pyriform,  white,  bril-' 
liant  or  grey,  with  filvery  and  coloured  re- 
flections. The  brilliancy  produced  by  thefi^ 
reflections,  is  called  the  opalijing  of  pearls  J 
the  fniall  and  more  irregular  pearls  are  called 
feed  pearls ;  the  large  and  fpherical  opct 
are  fcarce  and  dear.  Very  fingular  opiniooi 
have  been  entertained  refpeCiing  the  oripfl 
of  thefe  concretions.  T^e  ancients  belief 
them  to  be  formed  of  dew  drops,  colleded 
in  the  month  of  May  at  the  furface  of  the 
water,  by  animals  that  produce  them.  It  ii 
]cnown,  however,  that  the  mollufcoe  do  sot 
^uit  the  ground  and  tlie  bottom  of  the  waters  in 

vhich 
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\i'}itch  they  have  been  produced.  Some  natu^ 
ralifts  have  imagined  the  pearls  to  be  an  animal 
w^ith  a  (hell  growing  within  another;  imperfcA 
obfervations  have  given  rife  to  this  fyfienu  Some 
leramed  men  think  that  the  pearl  is  a  morbid 
concretion,  arifing  from  a  punAure  made  in 
the  (heUs.  They  aflert,  that  pearls  may  be 
made  to  gfow  artificially^  by  perforating  the 
fliells  of  oyfters  or  mufcles,  which  contain 
them  with  holes.  According  to  the  moil  com* 
mon  opinion,  they  are  fimply  regarded  as  a 
concretion,  arifing  from  the  fuperabundance  of 
calcareous  patter. 

7.  Accounts  no  leis  various  have  been  given 
lelpeding  the  feat  of  the  pearls  in  the  (hells 
which  contain  them ;  the  thicknefs  itfelf  of 
tbofe  flieUs,  and  the  cavities  announced  exter- 
Bally  by  protuberances,  even  the  hinge  of  the 
(beik,  or  the  prominent  part  of  their  articu- 
UtioQ,  and  efpecially  the  ligament  that  at- 
tidies  the  two  valves  together,  the  flefliy  body 
<^  the  teiiaceous  animals  which  inhabit  them, 
^  the  interior  of  the  ihell  in  which  they  are 
fimnd  free  and  floating,  as  it  were ;  thefe  foui: 
fitiiations  have  been  fucceflively  afligned  to 
them.  It  appears  that  they  are  moil  frequently 
phced  towards  the  edges  of  the  ihells,  inclofed 
^ader  a  membrane,  which  covers  the  mother-of- 
pearly  either  lodged  in  cavities  which  this  pre* 
fiats,  or  floating  freely  in  the  ihell,  or  adhering 
to  its  internal  furface,  fothat  we  ai^  obliged  to 
poll  them  awav  or  detach  them  with  more  or  leia 

force 
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force.  It  alfa  appears,  that  the  experiment  of 
caGfiogthem  to  grow  artificially,  by  means  of 
wounds  made  in  the  interior  of  the  ihell,  is  not 
without  fucce& ;  and  this  accords  ^ith  the  ana- 
tomical fa^is  which  prove  that  wounds  made  at 
the  exterior  of  bones,  produce  an  internal  of* 
icons  eoncretton  or  as  thofe  which  are  msAc 
towards  the  interior,  or  towards  the  marrow^ 
or  give  rifc  to  external  ofieous  circles,  exollotic 
Iwellings. 

&  The  pearl,  as  well  as  the  mother-of- pearly 
ftom  which  it  differs  only  by  its  finer  texture^ 
h  a  compoimd  of  gelatinous  matter  and  car- 
Ixmate  of  Ume.   Cartheufer  alTert^  tliat  the  firft 
cf  thefe  fubftaoces  conftitutes  only  the  twenty  * 
fourth  part  of  it,  and  that  the  twenty^tbiC)^ 
ethers  are  formed  of  the  matter,  wbicl\he  calb 
earthy  or  carbonate  of  lime ;  but  we  muft  include 
the  water,  which  appears  to  be  very  abundant 
ivt  this  concretion*     it  is  evident  from  this  com- 
pofition,  tluit  the  pearls  niuft  be  eafily  folubi^ 
even  in  the  weakeft  acids,  and  lience  Cleopatrt 
was  able,  if  we  may  believe  the  Roman  Hifio- 
mns^  to  fwallow  beautiful  pearb  diflblved  in 
vinegar,  in  order  to  demondrate  her  magnifi* 
eence  and  wealth.  But  it  is  diDicult  to  conceive 
from  whence  the  opinion  has  arifen,  which  h» 
been  entertained  refpe&ing  the  great  virtues  of 
pearls^  and  why  they  have  been  regarded  as  ana* 
)epti€,  fedative,  cephalic,  antiepileptic,be2oardii 
and  cordial.    They  have  been  prcfcribecl,  pul- 
ferized^  in  ^mulfions^  and  potions  or  mixtares 

principally 
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incipallj  to  quiet  the  anxieties  produced  iii 
lermittent  fevers-  They  were  afterwards  re-» 
ccd  to  the  fimple  quality  of  abforbent  fub-< 
oces,  and  (ince  then,  thry  have  not  bed! 
iployed  in  medicine.  Their  ufc  has  long 
en  confined  to  the  purpofes  of  ornament, 
r  which  they  are  employed,  either  alone  or 
mbined  with  a  great  variety  of  different  jew* 
i  which  they  decorate  and  enrich. 


C.    Of  Shells. 

9.  Tii  E  ihells,  fo  various  in  form,  colour,  and 
tc,  which  ferve,  by  the  diverfity  of  their 
nfture,  to  charaderize  genera,  and  by  their 
ilours  or  their  appendages,  to  determine  very 
imerous  fpecies,  the  colleftions  of  which, 
>nn  fo  pleafmg  a  fpeftacle,  and  prefent  even 
I  the  learned,  aferies  of  interefting  data,  re- 
eding the  ftrudure  and  the  properties  of  the 
nimals  which  inhabit  them,*  amongft  the 
mumerable  varieties  of  thefe  productions, 
Ser  to  tht  cheniiil  only  one  ^ngle  fubftance, 
perfedly  homogeneous  compound  of  carbonate 
Pliine,  mixed  with  a  little  gelatinous  matter, 
ilbiiiable  into  quick  lime  by  heat,  foluble  with 
fervefcence  by  all  the  acids^and  fometimes 
ntaiaing  a  fmall  quantity  of  muriate  of 
dt. 

10.  The  chief  and   mod  ufeful  purpofe  to 
licb  flidk  have  been  applied,  relates  to  the 

conftruftion 
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couftrudion  of  edifices.  They  afford  very  good 
and  very  pure  lime,  which  is  employed  ia  all 
places  in  the  vicinity  of  the  fea.  It  was  formerly 
believed  that  the  lime  of  oyiler-fhells  had  veiy 
difiingniflied  medicinal  properties,  fuperiorto 
thofe  of  the  common  lime ;  it  had  confequently 
been  highly  recommended  in  the  difeales  of 
the  urinary  paffages,  and  efpecially  in  the  gn^ 
vel  and  (lone.  At  prefent,  it  is  fuppofed  that 
it  cannot  have  any  quality  peculiar  to  itfcif, 
unlefs  we  confider  as  fuch  the  fmall  quantity  of 
fulphurated  hidrogen  gas,  which  is  formed 
during  the  calcination  of  the  fhells,  and  whidi 
impregnates  the  lime-water  which  it  affon^ 
but  it  is  known  that  this  fulphurated  hidrogea 
can  have  no  folvent  adion  upon  any  of  the 
conftituent  materials  of  the  urinary  calculi* 


Article  XXXIII. 

(yfjimt  Matters  peculiar  to   Injkdi  anit§ 

tVorms. 

3.  lNS£CTS,whofe  hiftory  is  fo  intereftiiig 
whether  on  account  of  the  beauty  of  their  fonrn 
of  their  colours,  and  of  their  varieties*  or  ta 
the  ftudy  of  their  {lru6lure,  their  manners,  their 
police,  their  combats,  their  habitations,  the 
injury  or  tbe  fervices  which  they  do  to  nM, 

furnift 
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sifli  a  pretty  conliderable  quantity  of  ufeful 
duds,  or  perDiciou9  fubftance^  the  know- 
[e  of  which  is  of  importance,  in  order  that 
may  derive  from  the  tirft,  all  the  advantages 
ch  we  can  expert,  and  tcpel,  or  at  leaft 
re&  the  troublefome  influence  of  the  &• 
d. 

.  I  (hzll  diitinguid),  efpecially  amongO  the 
I  vfefiil  materials  which  we  borrow  from 
clafs  of  animals,  the  honey  and  tlie  wax, 
cantharides,  the  millipedes,  the  ants,  the 
i-Uu:,  (ilk,  cochineal,  kermes  and  the  crab- 
ieS|  of  which  I  (hall  treat  in  particular  in 
f  article.  To  thefe  I  lliall  fubjoin  the  lum- 
1,  or  earth-worms  ;  the  only  animals,  which, 
mgft  the  pretty  numerous  clafs  of  worms, 
employed  for  feveral  ufes,  upon  which  che- 
tiy  may  throw  fome  light, 
t  is  evident,  that  I  omit  in  this  catalogue 
rral  infe6is,  or  feveral  of  their  produAs, 
cr  becaufe  they  are  rarely  ufed,  or  becaufe 
r  uies  have  but  flight  relation  with  chemical 
wledge ;  or  Anally,  becaufe  I  (hall  indicate 
e  of  them  in  treating  of  the  fpecies  or  mat- 
with  which  they  have  an  analogy ;  I  do 
fpeak  cf  fome  fpecies  of  fcarabei  which  have 
B  propofed  in  medicine,  of  the  wood-lice, 
tiie  horns  of  the  fiag- beetle,  of  the  ica« 
SOS  monoceros,  of  the  meloe,  which  has 
B  given  as  a  fpecific  in  hydrophobia,  of  the 
tbi,  of  the  cryfomeloe  and  lady- birds, 
ch  are  aflerted  to  be  capable  of  allaying 

the 
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the  pain  of  the  tooth-ache,  by  thek  mere  con* 
ta^,  and  which  appear  to  comm^uicate  tb». 
property  to  the  fingers  which  have  touched 
them,  of  the  cofius  which  were  eaten  by  the 
animals,  of  the  locufts  which  ferve  4S  nouriilH 
meut  to  the  acridophagi,  &c« 

3.  Neither  fliall  I  treat  of  all  the  pernicious  io^ 
fe6is,  with  which  mod  naturalifts  have  particu- 
larly occupied  themfelves,  as  eating  and  deftroy- 
ing  cultivated  plants,  confuming  the  harvefli, 
&C.  and  the fubflances employed  in  buildings aod 
clothes.  I  fliall  likewife  pais  over  in  filencei  all 
the  animals  which  belong  to  the  province  of  in* 
tural  hiftory^  firidly  fo  called;  the  May  bug  and 
its  larva,  weevils  moths,  fermites,  fcorpiom^ 
mole-crickefs,  and  a  number  of  other  deftrudiTC 
animals.  I  (hall  alfo  uegleA  thofe  which  attack 
man,  and  living  animals,  which  fting  them,  fad( 
them,  and  expofe  them  to  difeafes  or  accide«t8» 
more  or  lefs  fevere,  fuch  as  the  bees,  wafps^  hor* 
nets,  fcorpions :  the  lad-mentioned  infers,  bov* 
ever,  produce  an  acrid  humour,  of  which  aknov* 
ledge  may  be  acquired  by  chemical  experiment^ 
Mr.  Fontana  has  already  fubjeded  this  humoiir 
tofome  experiments,  from  whence  it  refultl 
that  with  fome  phyfical  properties,  and  e(p^ 
cially  a  gummy  vifcofity,  analogous  to  the  v^ 
nom  of  the  viper,  it  contains  alfo  an  acid  ready 
formed,  which  renders  it  fufceptible  of  redden* 
ing  paper,  ikined  with  tha  juice  of  radiAcs^ 
and  even  of  altering  its  colour.  The  hutnoiir 
of  bees,  receivid  upon  glafs,  dries  more  flow!; 

thai 
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than  that  of  the  venom  of  the  viper ;  fifluret 
'and  angular  lines  are  formed  in  it,  which  were 
taken  for  ialine  cryfials  by  Mead ;  when  dry,  it 
diflblres  in  water,  but  not  in  alcohoU  Thoagh 
it  contains  an  acid,  it  cannot  a6i  by  this  pria* 
ciple,  on  account  of  the  fmall  quantity  and 
Uttlefenfibilityofit.  It  is  by  being  a  venomous 
niatter,  that  it  produces  pain  ;  and  there  is  rea- 
t)Q  to  believe,  that  were  it  fufficiently  abumlaat, 
itirould  occafion  death,  or  the  fame  diieaie  as 
the  venom  of  the  vipen 


A.  Of  Honey  and  Wax, 

.  4.  UoN£T  and  wax,  though  of  vegetable 
origin,  (ioce  the  firll  is  only  the  nedar  of 
towers,  and  the  fecond  the  pollen  of  their  an- 
theroe,  both  colleded  by  the  bees,  are  never- 
Ibeleis  produced  by  thefe  infeds^  which  give 
them  fome  charaders  of  animal  fubftances. 
Hiough  the  extradion  and  formation  of  thefe 
hro  Hiatters  are  generally  attributed  only  to 
tfie  bees^  there  are,  however,  fome  otlier  in* 
ttStB  of  the  fame  clafs,  which  produce  analo- 
gous fubftances;  but  they  are  in  fuch  fmall 
fBantity,  that  they  cannot  be  extraded  or 
compared  with  accuracy.  In  another  point  o^ 
ricw,  honey  and  wax  may  be  coufidered  as  nia^ 
lerials  of  plants,  (ince  honey  is  nearly  pure 
Mdar,  and  iince  the  fecundating  powder,  the 
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pollen  of  the  flowers  bat  very  marked  analogicf 
with  wax. 

5.  A  great  analogy  has  long  been  eftabfiihed 
between  honey  and  fugar,  both  on  account  of 
its  tafte,  and  the  ufe  which  tlie  ancients  made 
of  it,  who  knew'the  fogar  of  the  cane  but  Tcry 
little,  and  did  not  employ  it  But,befides  thedif^ 
ference  of  tafie  which  exifts  between  thofe  two 
fubfiances,  and  which  is  fucli,  that  perlbns  k* 
bituated  to  fugar,  can  no  longer  ufe  honey,  tiie 
aromatic  fmell,  and  the  nature  more  or  lefii  ani- 
malized  which  diftinguifhes  this  produft  of  the 
bees,  does  not  fuifer  it  to  be  confounded  witb 
fugar,  properly  fo  called.  Honey,  whofe  co- 
lour, confidence,  tafie,  and  fmell,  vary  greatly, 
according  to  the  countries  and  the  plants  wlacti 
the  bees  inhabit,  or  vifit,  gives,  by  thf 
action  of  fire  and  by  diftillation,  the  fame  pio- 
dufls  as  fugar ;  the  nitric  acid  converts  it  iatc 
oxalic  acid ;  it  is  very  foluble  in  water;  it  is  em 
deliquefcent ;  it  pafles  into  the  vinous  ferments* 
tion,  and  forms  a  fermented  liquor,  which  ii 
called  kj/dromel;  it  is  partly  foluble  in  alcobo( 
by  means  of  which,  a  real  concrete  fugar  mif 
be  extraded  from  it ;  it  is  even  pretended,  tbit 
the  ancients  gave  it  this  form.  It  is  wbiteDcd 
by  dilToIving  it  in  water,  and  heating  its  folt* 
tion  with  charcoal. 

6.  If  we  compare  honey  with  fugar,  not- 
withflanding  the  fmall  diflimilarity  which  cbe* 
xuiftry  finds  between  thefe  two  bodies,  we  per* 
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ttive  that  honey  really  differs  from  fugar  by  a 
fomewhat  acrid  or  faint  tafte,  by  a  gold'yelloW, 
greeniihy  or  brown  colour,  by  an  aromatic  or 
ftrong  fmell,  by  a  liquid,  or  vifcous,  thick  and 
ropy  ftate,  and  by  its  deliquefcence.  If  wc 
ioveftigate  the  caufe  of  this  difference,  we  fliall 
find  it  in  the  prefence  Of  a  colouring  matter,  of 
a  mucous  fubflance,  of  a  fapid  and  odorous  ex* 
tra^  which  appear  to  be  united  with  the  fac* 
charine  matter,  and  not  to  be  feparable  from 
it  without  much  difficulty.  It  is  to  thefe  par*> 
ticalar  properties,  that  the  relaxant  or  purga- 
tive nature  of  honey  is  to  be  attributed,  as 
well  as  the  difguft  which  it  gives  to  many  indi- 
viduals, who  can  coilfider  it  only  as  a  medicine. 
Hence  it  is  at  prefent  ranked  more  particularly 
in  the  clafs  of  remedies ;  it  is  reckoned  amongil 
the  laxatives,  the  emollients,  the  bechics,  &c. 
It  forms  the  excipient  of  many  remedies,  which 
ve  called  compound  honeys,  fuch  as  the  honey 
of  rofes,  the  mercurial  honey,  the  honey  of 
OQiaphar,  &c.  It  is  frequently  combined 
widi  vinegar,  and  this  mixture  is  pMcdoxymel. 

7.  The  wax  does  not  exift  ready  formed  in 
fepowder  of  the  anther©,  whence  the  bees  ex- 
traft  it  No  artificial  means  have  yet  been 
fiHind  for  converting  this  pollen  into  wax ;  it 
i«  only  the  body  of  the  bee  that  effefts  this  con- 
Verfion.  After  having  fwallowed  the  powder 
of  the  flamina,  thefe  infe6ls  difcharge  it  in  the 
form  of  du£lile  waX;  by  a  kind  of  tranfpiration 
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which  takes  place  betweeiv  the  rfngs  of  thck 
abdomen,  according:  to  feveral  obfervcn,  or 
by  the  mouth,  with  the  aid  of  a  kind  of  runu* 
nation,  according  to  others.  Some  modern  nt- 
turalrfts  do  not  believe  that  the  powder  of  the 
antherae  is  the  primitive  matter  of  the  wax,  not- 
withfianding  the  obfervations  of  Reaumur  azul 
B.  Juflieu.  M.  Delia  Roca,  thinks  that  the 
wax  is  a  vegetable  fubftance,  foreign  to  tbe 
pollen  of  the  antherse ;  that  the  open  flowers 
fumifli  only  nourifhment  to  the  bees ;  that  it 
is  upon  the  buds  of  the  thyme,  upon  the  leaves 
of  the  fig,  covered  with  fmall  tubercle^  and 
"perhaps  upon  the  fprouts  of  tbe  poplar,  and  tbe 
extremities  of  the  fir,,  that  they  coUeft  the  waxy 
fubftance,  which  appears  certain,  withrefpedto 
the  two  laft-mentioned- trees,  relative  to  thecdri 
ledion  of  the  propolis ;  that  the  plants  contaio 
the  wax  ready  formed,  and  that  tbe  bees  onl^ 
purify  it.  But  the  propolis  is  not  wax,  ftridlj 
fo  called,  but  appears  rather  to  be  a  refinoui 
mixture,  which  has  not  yet  been  examined. 
Some  naturalids  think  alfo  that  the  matter  of 
the  wax  coUeded  by  the  bees,  does  not  pafs  into 
their  ftomachs,  but  that  it  is  fabricated  by  tin 
mere  adion  of  their  mouths,  and  their  paws. 

8.  The  nature  of  wax  is  better  known  tbia 
itsorigin.  Conftrufted  into folid cells  bythebeei^ 
it  is  turned  yellow  by  the  vapours,  and  liquidl 
that  iffue  from  their  bodies,  as  well  as  by  the 
colouring  parts  of  the  vegetable  matters,  wbidi 
they  carry  into  their  hives.     Fufed  by  a  gentle 
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kat,  and  deprived  of  the  honey  which  it  contain- 
ed in  the  cells,  it  is  run  into  thick,  yellow,  gra- 
nulated cakes  of  rough  wax ;  it  is  then  melted, 
and  in  this  flate  poured  into  a  cylinder,  half  im- 
mcrfed  in  water,  and  which  is  fucceffively  iin- 
incrfcd  in  it  in  all  its  parts,  by  a  rotatory  motion 
touod  its  axis,*  imparted  to  it  by  a  very 
fimple  mechaaifm.  Rolled  into  thin  ribbands 
by  this  firft  operation,  it  is  afterwards  expofed 
to  the  air,  and  to  the  fun,  upon  tiles,  in  order  to 
l>2eachit,  and  when  it  has  loft  all  its  colour,  it  is 
improperly  called  virgin-^ax.  In  this  laft 
ftate,  it  is  employed  for  a  multitude  of  phar- 
maceutical and  domeftic  ufes :  in  that  of  raw 
irax  it  is  likewife  much  employed. 

%  All  the  properties  of  wax  prove  that  this 
(iibfiance  is  a  fixed  oil,  concreted  by  the  pro- 
portioQ  of  oxigen  which  it  contains.  It  is  fof-* 
teoed  by  a  gentle  heat,  and  aflumes  all  the 
fimns  which  we  choofe  to  give  it.  At  a  low 
bnuperature,  it  is  brittle,  and  fhows  a  gra« 
Klidated  and  cryftalline  texture  in  its  fradure. 
It  melts  at  45  degrees  of  the  thermometer ;  it 
ti&en'  prefents  a  Mhite  and  tranfparent  liquid; 
Smc  (irongly  heated,  it  is  partly  volatilized  at 
*  very  high  temperature ;  it  is  decompofed  into 
inter,  febacic  acid, carbonated  hidrogen  gas,  and 
fen  acrid  oil ;  it  then  leaves  fome  coaly  marks. 
the  concentrated  acids  bum  it;  the  alkalies 
Elrfdce  it  to  the  faponaceous  ftate ;  pot-aih  and 
bda  particularly  form  with  it  a  folubte  foap, 
MKcfa  is  frequently  employed  by  the  name  ot 
fUtcuAfiic  for  painting  panneK    It  unites  with 
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IS.  Thefe  four  immediate  materiabof  thecaa— 
tharides  are,  fepaiated  from  each  other  by  watcrv 
alcohol  and  ether;  hot   water  diflblves  the  eic.- 
tra6l,  and  melts  the  yellow  oil ;  it  even  feparatc^ 
a  part  of  the  greeu  oil ;  ether  attacks  the  latte:! 
fo  well,  that  it  may  be  employed  with  advantage 
for  ext rafting  it  pure.     This  procefs  is  the  moi"4 
ufeful,  as  it   18  in  the  green   wax  that  all  (t%t 
virtue  of  the  cantharides  appears  to  exift.    -^ 
mixture  of  equal  parts  of  alcohol  and  waterj 
takes  from  thefe  infers  the  green  wax,  and  the 
extraft  which  they   contain,  fo  that  it  is  tlic 
mod  certain  folvent  which  can  beem.ployed  for 
preparinpf  an  active  tinfclure  of  them.     If  we 
diftil  this  tinfilure,  the  alcohol  retains  a  flight 
fmell  of  the  cantharides,  and  the  matters  which 
it  has  diifolved,  feparate  in  proportion  as  the 
evaporation    takes    place.       From    576  part% 
(grains,  or  one  ounce)  of  thefe  infers,  which 
he  took  for  making  his  experiments,  he  obtained 
2oo  of  folid  and  infoluble  parenchyma,  2l6of 
bitter  cxtradive  matter,    60  of  green,  acrid, 
and  odorous  M'ax,  and  12  of  colouring  yelloir 
wax. 

13.  The  veficatory  efFeft  produced  by  the 
application  of  pulverized  cantharides  to  the 
ikin  is  well  known.  Mixed  with  ointmentt, 
they  form  the  epifpaftic  moft  generally  em* 
ployed,  or  the  moft  common  bliflering-plaifier. 
They  produce  a  very  fingular  aft  ion  upon  the 
bladder ;  the  irritation  which  they  produce 
1^  it;  excites  pain^  a  fenfe  of  acrimony,  a  diffi- 
culty 
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culty  of  making  water,  on  which  account  they 
iave    been  ranked  amongft  the  hotteft  diure- 
tics. This  adion  is  moderated,  and  almoft  anni- 
hilated by  camphor,  when  mixed  either  with 
the    veficatories,  or  with  the  tinfture.      Can- 
tharides  have  been  fometimes  recommended  as  a 
ppwerfiil  aphrodifiac,  but  many  examples  have 
proved   that  the  flighted  ufe  that  is  made  of 
them  for  this  purpofe,  is  an  abufe  which  is  fre- 
quently followed  by  fatal  confequences.     In  all 
cafes,  enlightened  and  prudent  phylicians  ne- 
ver <lire6l  the  internal  adminiftration  of  can- 
tharides,  or  of  any  of  their  preparations,  unlefs 
vith  the  greateft   circumfpedion,  and    in  the 
veakeft  dofes.     We  ought  alfo  to  diftruft  the 
great  hopes  which  have  been  formed  of  the 
cffeds  of  this  violent  reniedy,  in  very  fevere, 
tnd  even  incurable  difeafes.     The  green  wax  of 
the  cantharides  applied  to  the  fkin,  produces  a 
Wifter  filled  with  ferofity. 


C.  Millipedes, 

14.  Wood-lice,  millipedes j  afelli^  oni/ci,  por- 
^lliy  are  very  well  known  infeds,  of  which 
there  are  feveral  fpecies,  amongft  which  that 
^hich  inhabits  low  fituations,  and  moi ft  cavi- 
ties, has  Ixren  feleded  for  medicinal  ufe,  or 
cHc  that  with  a  grey  fhining  body,  which  is 
found  under  ftones,  and  which,  as  it  rolls  itfelf 
together,  fo  as  to  form  a  ball,  has  on  that  ac« 
(  count 
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count  received  in  French  the  appellation  of 
porte  armadille.  Thouvencl  has  examined  t 
infers,  on  the  nature  of  which,  nothing  had  1 
faid  before  his  time.    Diftilled  alone  in  the^s 

• 

bath,  they  yielded  water  fufficiently  alka 
to  turn  the  fyrup  of  violets  ^een :  by  this 
ration   they-  loft  {-  of  their  weight.     Tre 
afterwards  with  water  and  alcohol,  they  vk 
a  fourth  of  their  weight  of  extraftive  and  t 
matter,  which  ether  feparated  ^ora  each  o 
by  diffolving  the  latter  without  touchim 
former.     The  exprefled  juice  of  thefe   inl 
appears  to  contain  muriates  of  pot-aili,  ai 
lime.     The  phylician  whom  I  quote  has 
firmed  the  aperient  and  folvent  property  of 
juice   in    the    jauijdice,    ferous,    ladeal 
geftions,  &c.  but  in  a  much  ftronger  dofe, 
is  generally  prefcribed. 

D,  Of  the  Ants,  and  of  the  Formic  Acid, 

\b.  In  cliemical  analylis,  ants  prefcn 
fults  of  much  greater  importance  than  mo 
the  other  infers,  on  account  of  the  well 
ra6leri/e(l  acid  wliich  is  extracted  from  t 
Langhara,  Tragus,  Brunsfeld,  and  J.  Ba 
difcovored  it  by  the  red  colour  given  tc 
floM'ers  of  endive  in  ap  ant's  neft.  Sa 
Fi/lier,  Etnuiller,  Fred.  Iloftman,  aften 
occupied  themfelves  with  it  in  particular.  '. 
graaff,  inveftigating  its  character,  verifiei 
particular  nature,  and  already  found  in 
fixed  oil^  and  an  extraA.      In  more  mo 
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times,  Thouvenel,  Ardviffon,  and  Oehrn,  Af- 
zelius,  and  Fontana,  have  made  experiments 
upon  this  animal  acid,  and  have  determined 
its  attradions  and  nature. 

T6.    It  is  well  afcertained  that  ants,  efpe- 
cially  the  red,  formica  rufa,  exhale,  when  col- 
leded  in  a  mafs  in  a  clofe  vcflel,   a  pungent 
acrid  odour,  which  draws  tears  from  the  eyes 
and  excites  fneezing.  The  air  is  fpeedily  altered 
by  this  vaporous  body,  and  it  foon  ceafes  to 
fiipport  combuflion ;  it  precipitates  lime-water, 
and  reddens  the  tindlure  of  turnfole.     Thus  the 
«Dts  convert  the  atmofpheric  oxigen  into  car- 
bonic acid,  and  a  part  of  their  own  acid  is  con- 
verted into  vapour ;  when  they  are  irritated,  they 
difcharge  from  their  mouth  a  drop  of  brown 
or  reddiih  liquor,  very  acrid,  and  very  acid ; 
cniflied  upon  paper  (lained  blue  with  turnfole, 
tbey  give  it  a  ftrong  red  tinge ;  frequently  evea 
Aey  produce  ftreaks  of  this  colour  upon  tha 
Mght-blue  flowers,  over  which  they  creep :  thut 
^r  acid  nature   is  well  marked,  and  all  th# 
experiments  to  which  they  are  fubjefted,  fur- 
fiifli  unequivocal  proofs  of  it. 

17.  The  acid  of  the  ants  has  been  extrafled 
by  three  different  proceffes ;  by  diflilling  them 
in  the  retort,  by  lixiviating  them  with  hot 
water,  and  by  extending  pieces  of  linen  ini- 
Fegnated  with  ^  folution  of  pot-afli  in  an  ant's 
i^  In  the  lad-mentioned  cafe,  the  acid  is 
^bined  with  the  alkali ;  the  two  firfl  means 
«^ve  been  preferred.  The  verv  acid  liquor 
m  whi^h 
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which  is  obtained  by  the  diftillation  of  dried 
ants,  by  a  well  conduced  fire,  is  covered  with 
a  little  oil.  This  acid  amounts  to  nearly  half 
of  the  quantity  of  the  infefts  ;  its  weight  is  to 
that  of  water,  as  1,0075  to  1,0000,  When  it  it 
cxtrafted  by  means  of  hot  water  and  by  waft- 
ing the  auts,  it  is  mixed  with  an  oil.  It  has 
been  advifed  to  boil  it^  in  order  to  purify  and 
preferve  it.  It  is  better  reftified  by  diftillation 
repeated  feveral  times,  till  the  liquor  paflesoff. 
colourlefs.  When  highly  reftified,  its  weight 
is  to  that  of  water,  as  1,0453  is  to  1,0000.  It 
has  a  pretty  ftrong  and  not  difagreeable  pungent 
fmell';  it  is  acrid  to  the  tafte  when  pure;  it  be- 
comes agreeable  when  it  is  diluted  with  water; 
it  {Irongly  reddens  the  blue  colpurs,  it  is  turned 
black  by  the  concentrated  fulphuric  acid;  it  is 
rapidly  decompofed  by  the  nitric  acid,  and  by 
fire;  it  yields  carbonic  acid  in  this  decomiKh 
fition.  It  has  been  compared  to  the  acetous 
acid ;  it  has  been  propofed  to  fubflitute  it  in* 
ftead  of  this  acid  for  domeftic  purpofes ;  and 
it  has  even  been  attempted  to  eftabliih  this 
comparifon  by  pofitive  experiments. 

18.  Notwithllanding  the  pretty  extenfivf 
refearches  which  have  been  made  upon  the 
formic  acid  for  thirteen  years  paft,  its  falinc 
combinations  have  as  yet  been  little  examined. 
Thouvenel  fays  that  the  formiate  of  pot-adii 
or  the  fait  extrafted  from  the  cloths  impregnated 
with  alkali,   and  Ipread   out  in  an  ant's  nefl, 

u*yftallizes  in  flat  parallelograms  or  prifms  that 
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e  not  deliquefcent.  The  formiate  of  lime  is 
luble  and  cryftallizable.  The  other  formiates 
Lve  not  been  defcribed,  Meffrs.  Ardviffon  and 
ehm  have  contented  themfelves  with  indicat- 
gthc  eleftive  attrafiions  of  the  formic  acid  in 
le  following  order;  barites,  pot-afli,  foda,  lime, 
lagnefia,  ammoma,  zinc,  manganefe,  iron,  lead, 
ID,  cobalt,  copper,  nickel,  bifmuth,  (ilver,  and 
Imnine.  Citizen  Deyeux,  has  carefully  ex- 
mined  the  acid  of  ants,  and  has  found  it  to 
e  analogous  to  the  acetous  acid. 

19-  Befides  the  particular  acid  of  which  I 
ULve  been  fpeaking,  the  ants  contain  a  fixed 
loncrefcible  oil,  which  is  extrafled  from  them 
>y  the  prefe,  after  they  have  been  exhauiled  of 
iUthefoluble  matter  which  they  contain,  by 
soiling  water.  This  oil  amounts  to  nearly  a 
enth  of  their  weight;  it  is  of  a  greenifli  yel- 
ov colour;  it  becomes  fixed  at  a  lower  tempera* 
ttre  than  the  oil  of  olives ;  it  approaches  to  the 
utture  of  tallow  or  wax.  The  water  of  the  decoc- 
ion  of  ants  gives,  by  evaporation,  a  fort  of 
wown,  fetid,  acidulous,  and  cafeous  extrad,  of  a 
bur,  bitter,  and  naufeous  tafte,  from  which  alco- 
hol and  water  fucceffively  feparate  two  diflFerent 
natters.  After  the  oil  and  the  extra6l  obtained 
iom  the  ants,  treated  as  has  been  faid,  there  re- 
nains  a  folid  parenchymatous  matter,  which 
ianns  a  fifth  of  their  weight.  Hoffman,  by  digefl^ 
Qg  alcohol  upon  ants,  obtained  a  colouring  and 
romatic  matter;  and  he  called  this  tin£tu  re  which 
bnns  a  light  precipitate  with  water,y^iri/fi*  mag* 

nanimitatis 
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nammitatiSy  undoubtedly  on  account  of  its  aaid 
taile  and  aromatic  odour.     The  fmell  of  amber 
which  the  ants  have,  and  which  they  communi- 
cate to  all  the  food  which   they  touch,  or  in 
which  they  remain  after  having  been  drowned, 
is    generally    known.     This    fmelli    which  to 
many  perfons  is  infupportable,   has  undoubt- 
edly  led  phyficians  to   admit  a  cordial  pro- 
perty in  ants.     However,   I  know  a  faft  which 
ought  to  infpire  fome  diftrull  with  refpedto 
their  medicinal  ufe.     A  friend   of  mine  hav- 
ing fwallowed  fome  ants  in   water  which  he 
drank  greedily  during  the  night,  was  attacked 
with  burning  third  and  heat,  attended  with  a 
fenfation  of  acrimony  and  acute  pain  in  tbe 
ftomach.     Thefe  firft  fymptoms  were  fucceedcd 
by  a  pretty  violent  cholic,  and  an  alvine  evacu- 
ation which  lafted    feveral   days  with  violent 
gripings.     This   diforder  continued  four  whole 
days. 

E.  Of  Refin-lac. 

20.  What  fs  improperly  called  gum-lac  ib 
commerce  is  a  refm  of  a  reddifh  brown  colour, 
femi-tranfparent,  dry  and  brittle,  depofited  upon 
branches,  round  which  it  forms  a  hive  or  heap 
of  cells  which  contain  the  eggs  of  a  fpecicsof 
infeft.  It  was  formerly  believed  to  proceed 
from  a  fpecies  of  ant ;  it  is  now  known  that  i 
is  a  coccus  whofe  pundure  produces,  upon  tbc 
young  flioot  of  the  ficus  indica,  the  feus  re* 
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'5r«o/2r,  and  the  croton  lachificum^  a  refmous 
rxudatlon.  They  diftinguiih  the  lac  in  grains, 
n  iUcks,  and  in  plates,  or  fliell  lac.  The 
two  firft  are  in  the  natural  (late :  the  laft  is  the 
rcfin  melted  and  poured  into  plates* 
*  21.  It  was  from  error  that  fome  chemifts  for^ 
mcrly  compared  lac  to  wax  ;  its  drynefs,  its  aro- 
matic fmell  when  it  is  burnt,  its  folubility  in  al- 
cohol, conftitute  it  a  real  refin ;  nay,  it  adually 
belongs  to  the  vegetable  fubftances.  I  fpeak  of 
it  here  only,  becaufc  it  is  the  conftant  produft 
rf  the  punfture  of  an  infeft,  and  would  not 
cxift  without  this  pundure. 

22.  There  exifts  in  the  lac  a  colouring  mat* 
tcr  which  appears  to  proceed  from  the  infefi  to 
thea&ion  of  which  its  difcharge  is  owing,  and 
the  young  of  which  are  found  inclofed  in  the 
cells.  It  was  on  account  of  this  colouration, 
^d  of  the  cells  deflined  to  lodge  the  young,  of 
which  this  concretion  is  formed,  that  GeoiTroy 
Compared  this  refin  to  wax.  It  is  aiferted  that 
this  refin  is  employed  in  India  for  dyeing 
doth,  and  in  the  L.e\*ant  for  dyeing  the  leather 
called  Morocco-leather. 

Its  great  ufe  is  in  tlie  preparation  of  fealing- 
njLp  of  which  it  forms  the  bafe.  It  enters 
Qto  the  compofition  of  the  thick  vamifhes  of 
iHiina  and  Japan,  on  which  acpount  they  are 
ailed  laquCj  or  vieux  laque. 

5ome  ufe  is  made  of  it  in  medicine  as  an  ex* 
emaltonicandafiringent;  it  is  an  ingredient  ia 
be  Trochifques  de  Kai^qbi;  in  the  powders  and 
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great  force.  The  multiplied  ufes  for  ^-hich  it 
is  employed  are  well  known,  as  well  as  the 
abundance  of  this  produ6lion,  compared  vith 
its  fcarcity  a  century  and  a  half  ago. 

3,5.  The  iilk-worm,  contains  in  a  refenroir 
iituated  near  the  anus,  efpecially  in  the  (late  of 
cryfalisy  an  acid  liquor, which  has  been  examined 
by  Citizen  Chauffier.  The  moth  difcharges fome 
drops  of  it>  which  redden  blue  paper.  ThisinfeS 
expreflcd,  yields  a  juice  which  mixed  with  alco* 
hoi,  precipitates  a  mucilage,  an  oil,  and  gelatin^ 
ous  matter,  and  leaves  botnbic  acid  in  folutioa. 
fiy  evaporating  this  folution  we  obtain  an  acU^ 
pungent  liquor,  of  an  amber-yellow  colour, 
which  turns  the  blue  colours  red,  and  vbick 
forms  particular  falts  with  thefe  bafes.  Hither* 
to,  neither  the  bombiates,  nor  the  natuie 
and  compofition  of  the  bombic  acid,  have  beea 
examined.  It  is  extra£led  alfo  by  infufing  the 
ehryfalids  in  alcohol.  It  is  defiroyed  by  the 
aAion  of  fire  ;  hence  it  is  not  obtained  in  the 
diiiillatHffi  of  thefe  cryfalids.  An  analogoel 
acid  exiilB  tn  feveral  caterpillars,  in  that  of  the  ' 
willow,  tftd  in  many  infects.  But  it  is  not 
known  wlltther  it  be  of  the  fame  nature  wi& 
fhd  l>tiMMr:acid,  and  whether  one  or  other 
'Wfinulitea  or  differs  from  the  formic  acid:  ft 
may  be  lUpe^ted  that  they  are  all  acetous  acid 
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G.  Of  Cochineal. 

26.  Cochineal  is  the  body  of  the  female 
of  a  bemipterous  infed,  which  is  produced^ 
grows/  is  fecoBdatedy  attaches  ilfelf  to  and  dies 
upon  the  leaf  of  a  nopal  called  caSus  coc- 
tkntlliffruSf  from  which  it  draws  the  juice. 
Its  body  dries  upon  it,  and  is  colle3ed  by  the 
natives  of  South  America,  who  particularly  cul- 
tivate ortake  care  of  this  infe6t.  The  wild  cochi- 
neal, which  is  enveloped  in  an  external  fpiti^ 
niog  is  didinguiflied  from  that  which  is  culti« 
^ted  and  which  lofes  this  covering,  at  the  fame 
time  acquiring  a  greater  bulk  and  a  richer  co* 
tour;  this  produdion  has  long  been  confidered 
Ha  feed.  It  is  in  Mexico  that  the  cochineal 
9 cultivated,  and  alfo  fpontanebufly  produced: 
its  form,  its  ftruAure,  the  number^of  its  rings, 
iB  its  charafters  in  lliort,  develope  themfelves 
then  it  is  ftecped  for  fome  time  in  water. 
^  27.  This  production  gives,  by  thea^ion  of 
Bit,  the  fame  refults  as  all  the  animal  matters* 
Dtfbonateof  ammonia,  thick  and  fetid  oil,  car- 
bonated and  fulphurated  hidrogen  gas  are  ex- 
braced  from  it.  Its  colouring  part  has  been  par-* 
&rutarly  an  object  of  attention,  as  it  i$  from 
ftis  that  its  great  ufe  in  the  art  of  dyeing  arifes. 
!t  gives  a  crimfon  violet  colour  to  boiling  wa- 
er,  which  is  rendered  red  and  yellow  by  the 
cids;  thefe  frequently  precipitate  from  it  a 
Vol.   X.  K  k  fecula 
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feeula  of  the  fame  or  a  darker  colour, 
metallic  folutions,  added  to  its  deco6iioD 
general,  form  in  it  a  coloured  precipitate, 
muriate  of  tin  gives  a  depofit  of  a  beaul 
•  red,   which  is  more  abundant  when  tarta 
added  to  the  decoftion.     Treated  with  alco 
the   refidiie    of  the   evaporated   decoflion 
cochineal  gives  to  it  a  very  red  colour,  wliicl 
the  evaporation   of   the  alcohol   acquires 
form  of  a  refin :  this,  as  well  as  the  dregs  of 
extraft  not  diflblvcd  by  the  alcohol,  yields 
produfts  of  an  animal  fubftance  by  diftillatii 
The  decoftioii   of    cochineal    keeps    witbc 
putrefaction.      The  cochineal    itfclf   remai 
more  than  a  century  without  its   nature  bcii 
changed,  in  a  dry  place,  according  to  the  o 
fervation  of  Hellot,  who  employed  fome  vhi 
had    been  kept  a  hundred    and  thirty  yw 
Theoxigenated  muriatic  acid  turns  the deco 
lion    of    this  fubftance  yellow;    and  wcm^ 
eftimatc  i's  goodnefs,  by  the  proportion  of  th 
re-agent  which  we   are  objiged  to  employ  ' 
order  to  difcolour  it. 

28.  Cochineal  is  the  nioft  valuable  and  ti 
moft  beautiful  of  the  red  colouring  DiatW 
which  are  employed  in  dying.  The  red,  cri» 
fon,  poppy,  orange,  violet,  and  fcarlet  dyes,  sK 
prepared  witli  it.  The  laft-mentioncd  coloC 
particularly  is  produced  I)y  lije  ;:ddition  » 
muriate  of  tin  and  of  tartar  to  the  decoflioD" 
cochii^eal.  Its  colouring  part  differs  principlf^ 
from  that  of   madder   by  a  gre^ittr  fuliJity^ 
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inialterability :  this  is  the  rcafon  why  in  feparat- 
ingthe  colour  of  the  cochineal  from  water,  by 
afubftance  which  precipitates  it,  its  primitive 
colour  re-appears,  little  changed,  though  it  had 
been  turned  yellow  by  the  acids,  whereas  in  the 
fame  cafe  the  colour  of  the  machlcr  retains  a  yel- 
low or  fawn-caft.  Carmine  is  picj)are(l  from  the 
cochineal,  it  is  a  kind  of  lac,  precipitated  iVom 
its  decoftlon,  mixed  with  alum  by  the  alka- 
lies, autour  and  kouan  are  mixed  with  it,  in 
.order  by  their  yellow  to  render  the  too  deep  red 
op  the  cochineal  lighter,  and  obtain  the  biil- 
liant  colour  of  the  carmine.  Cochineal  is  alfo 
ufed  for  colouring  feveral  alimentary  and  phar- 
maceutical preparations^ 

II.  Of  Kcrmes. 

29-  The  kermcs,  coccus  bifcSloriiis^  is  a  kind 
of  a  violet,  or  dark  red,  or  brilliant  brown 
gall,  proceeding  from  the  female  of  a  hemipte- 
reus  infect,  which  fixes  itfelf  and  dies  upon  the 
leaves  of  the  green  oak  of  Provence  or  of 
Italy.  This  female  infeft  in  dying  and  at- 
taching itfelf,  aflumes  the  form  of  hemifphe- 
rical  cap,  in  which  the  figui:e  of  the  primitive 
animals  is  lolt.  They  feparate  thefe  dry 
fcales,  which  were  for  fome  time  confidered  as 
tubercles  or  excrefcences  of  the  tree:  they 
have  alfo  been  confidered  as  the  feeds  of  die 
tree ;  whence  the  name  oi  kermes-grainsjcdrlet^ 
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grains.  The  white  down  which  ferves  to  attacB 
this  infecl  to  the  leaves,  has  fome  charaders 
analogous  to  thofe  of  caoutchouc,  according 
to  Citizen  ChapUl.      J  iiis  infect  is  collecteclin 
the  nights  of  May  anrl  June;   thie  young  and 
the  eggs    contained  under  the   cafes  of  the 
female  are  fufFocated  by  macerating  the  kermcs 
in  vinegar  or  expofing  it  to  its  vapour.    Iti» 
afterwards  dried  in  the  fun  upon  cloths ;  it  ac- 
quires a  red  vinous  colour  in  this  operation; 
That  of  Galatia  and  Armenia,  was  formerly 
preferred  :  at  prefent  it  is  coHefted   in  Spain,  in 
Portugal,  and  in  the  ci-devant  Languedoc. 
^   30.    Kermes   ha^  all  the   properties  of  the 
animal   matters;     it   gives  the  fame  produ^ 
by  the    aft  ion    of  fire.     Its   colouring  mat- 
ter,   which  forms   its  principal  charader  vA 
determines  its  employment  is  foluble  in  water 
and  in  alcohol.     Thefe  two  folutions  evaporated 
leave  a  higiily  coloured  extraft-    When  kermes 
is  ufed  in  dying,  alum   and  tartar  are  added. 
It   gives  a  very  lively   cinnamon  colour  witl> 
the  folution  of  tin ;    the  alkalies,    tamidi  iis^ 
colour.       The    tinges     which     it      produces^ 
upon  wool  have  much  lefs  luftre  than  thofe  of 
cochineal ;  but  they  have  much  more  folidity^ 
and  we  may  remove  fpots  of  greafe  from  theii> 
without  altering  the  dyr*  of  the  cloth.    Tb^ 
blood-red  of  the  ancient  tapeftry  proceeds  froto 
it.     Its  atdon  is  combined    with    madder  fo^ 
what  is  called  half  ^grained  fcarlct ;   the  ad* 
ditioA  of  muriate  of  tin  turns  the  colour  (J^ 
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i^rmes  yellow,   for  which   reafon  it  is  little  or 
oot  at  all  employed  by  the  dyers  :  on  account 
of  the  folidity  and  unalterabihty  of  this  co- 
Jour,  it  is  to  be  regretted  that   it  is  not  more 
in   ufe   at  prefent:    ia  the  Levant  it  is  more 
-employed. 

In  medicine,  the  kermcs  yyzs  ranlced  amongft 
the  ailringents :  it  i»  an  ingredient  in  the  fyrup 
of  coral  and  in  the  alkermes  confe^on,  to 
wlxich  ithas  giv^n  its  name. 


i.  Of  Crab's  Sto?ies. 

31.  The  crab's  stones,  which  formerly  were 
Wry  improperly  called  crab's  eyes,  on  account 
rf  their  form,  are  concrete  bodies,  rounded  and 
convex  on  one  fide,  compreffed,  and  as  it  were 
Jiollowed  in  on  the  other,    two   of  which  are 
found    in    the  fides    of   the  ftomach  of   this 
cmftaceous    animal,    at  the   period    when  his 
foftened  body  is  difpofed  to  form  the  calcareous 
fcell  which  covers  it.    It  is  believed,  with  a  fuf- 
ficicnt  degree  of  probabiiitj .   that  thefe  con- 
cretions, which  are  found  in  the  crab  only  at 
*he  period  when  it  changes  its  fliell,   proceed 
from  a  kind  of  metaftafis,  which  tranfports  the 
calcareous  matter  from  the  exterior   of   their 
hodies  to  the  interior;  in  faA  they  difappear 
1^  proportion  as  their  external  covering  becomes 
^^lid,  by  abforbing,  as  it  appears,  the  Iblid  fub- 
ft^ncc  which  was  •  depofited  upon  the  fides  ot 


502 


CRAB  S    STONEB 


tlie  ftomach.      Tlicft'  fiones  vary  greatly  in  fix 
and  arc  produced  every  \car. 

32.  When  tlie  crab's  ftones  have  been a-# 
track  d,  tlif  vareonK  drii'd  in  theairandihefBi,* 
and  are  alter  wan  is  fold  for  medicinal  ufe:  tta# 
dmugiOs  pulverize  tiiem,  waih  theinj  aDdtriti-P 
rate  them  with  a  little  water;  thev  afterwaiiP 
form  the  pafte  that  is  n^ade  of  them  intotrodwiP 
Avhich  they  dry  in  the  air  upon  paper:  tteB 
is  what  is  calLd  pi^epared  crab^s  jiones,  TM^ 
water  wrth  which  tlieycre  wallicd,  and  efpeci-iH 
£lly  hot  water,  tales  up  from  the  crab's  iiooflj 
a  fmJI  (juantity  of  gejatinous  matter,  vhiclinr 
mixed  in  them  witli  the  carbonate  oflinftl^ 
Thcfe  concrete  bodies  arc  converttHi  Into  ptfflj 
lime  by  t])e  a^tn^i  of  fire.  Though  we  hart 
110  f'x.nf'^  a.inhfis  or  very  i'lYict  chcwK* 
ex.im'".Mioii  (f  ilirii.,  it  is  known  that  thcjj 
arc  formed,  i\\  U  aft  for  tlie  gre::tcr  part,  ofcA^ 
:;arcon5  c.^ibor.aic.  The  crab's  fionesarefB' 
tircly  foluble  in  tlk  weakcfi  acids.  Their  mf^"*' 
cihal  j)ropr*vties  arc  confined  to  their  aH 
lor Im  lit  v\  i?nr  acid  (ji:ality  ;  and  it  is  wit W 
reafon  tliat  thev  have  been  ranked  amoDgn 
♦heapciku^,  dlLireiic,  and  cordial  remedies. 

\yf£f       K.  Of  thclMmhrici. 

Vj'o    Tni:   (anil- worm,    lunihricus  tcrrcp^^ 

ti-.e   moft   conuiion  of    all    the  animals  (■:  "-^ 

fajue  <  td'.r,    and  v.  I\i(  h  inhabits  the  fupciiitJ^ 

fiifita  of  the  Ci^j  ih,  from  v/hencc  great  nunibeTi 
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of  tViem  come  out  during  rain,  is  alfo  the  only 
one  that  is  employed  for  certain  ufes,  thongh 
atprefent  much  lefs  confidence  is  placed  in  it, 
as  £1  medicinal  fubftance,  than  formerly.  Al- 
thoviffh  no  true  analvfis  of  the  earth-worm  has 
bee-n  made,  we  neverthelefs  know,  that  by  fire  the 
ferric  products  are  obtained  from  it,  as  from  all 
otii^r  animal  matters.  Several  authors  on  the 
Materia  JVIedica  have  even  grounded  the  pro- 
perties which  have  been  attributed  to  them 
«poii  the  large  quantity  of  volatile  fait  and  oil 
wh  ich  the  worms  furniih  by  the  aftion  of  fire. 

'X'hey  hav£  been  ranked  amongft  the  fudori- 
fics  and  diuretics,  they  have  been  recommended 
iH  cle  calculous  afl^eftions :  they  were  prefcrib- 
ed  dried,  and  pulverized;  they  have  been 
clpc^cially  employed  for  the  preparation  of 
CKtcrnal  remedies,  particularly  when  boiled 
-"Witli  oil,  for  the  purpofcs  of  refolving  and 
ftr^ngthening,  in  fciatic  pains  and  rheumatifm. 
Sorme  authors  have  alfo  dcfcribed  them  as  ex- 
ternal ftimulants  in  paraly fis.  The  lumbrici  are 
liSirdly  ufed  at  all  in  modern  pharmacy. 


Article    XXXIV. 

Of  fome  Matters  peculiar  to  the  Zoophytes. 

1.  THE  zoophytes,  the  laft  in  the  fcale  of  ani- 
iiiated  beings,  on  account  of  tlic  fnnplicity  of 
their  ftru6lui*e,  tVcquently  reren3!)ie  branches  and 
vegetable  ramification,  on  w!»ich  account  Hicy 
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^lavc  received  the  name  which  they  bear.  Not* 
withftanding  the  number  of  the  fpcciesaod 
the  immenfe  quantity  of  the  individuals  which 
cover  a  great  part  of  the  bdttom  of  the  fcas, 
they  furniih  very  few  ufcful  produftsto  medicine 
or  the  arts.  1  know  only  four  fubftances  be- 
longing to  them  which  deferve  a  particular 
examination,  viz.  the  coralline,  the  coral,  the 
madrepore,  and  the  fponge, 

*  A.  Of  the  Coralline. 

THECoraline  is  a  kind  of  habitation  of  po- 
lypi, hitherto  unknown^anclcoMipnfcd  of  articu^ 
lations  covered  with  a  calcnrej>ns  integumeDl, 
the  corneous  axis  of  whiih  iVud^j  out  fibres 
whivh  traverfe  tiic  cretar'*o:isiubtrance  and  go 
as  t\iv  as  its  fuiface.  lis  articulations  are  oval 
and  have  their  points  downwards  ;  its  branciies 
diijK'rrcd  twice  iu  the  form  of  the  pluirr^  of 
feathers,  are  clofe  to  each  other,  and  relemble 
a  very  uift.  (i  fiony  byfli.  There  are  immenfe 
quauutiesof  coralliiiesupun  thecoailsof  thefea; 
the)  V  iry  in  tiicir  colours,  which  are  white, grey, 
greenilh  and  reddilh  ;  they  are  difiinguiJhed 
by  liieir  form  and  their  cretaceous  nature  from 
the  coralline  of  Corfica,  which  is  only  afpecies 
of  coiiierva,  or  of  filamentous  fucus,  without 
articulations,  wlt^hout  calca^eou^  integument, 
and  which  forms  with  boiling  water,  in  which  a 
great  part  of  itdiifolves,  a  vifcous  jelly. 

3.  ComlliDC 
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3.  Coralline  has  a  faline,  acrid,  and  difagreeable 
tafte,  a  very  feniible  flelhy  or  marfli  fmell ;  it 
crackles  between  the  teeth  ;  it  crumbles 
between  t\\r  6ngers,  ami  re  adily  (liows  under  its 
calcareous  powder  its  interior  corneous  ftalk.  It 
diflfolves  in  the  acids  with  ciFervefcence,  and 
leaves  foftened  and  dilated  gelatinous  filaments. 
Water  extrafls  from  it  by  ebullition  only  a  fmall 
quantity  of  gelatinous  matter  ;  in  the  retort, 
however,  it  gives  very  fenfible  products  of  an 
animal  fubftance,  and  efpecially  carbonate  of 
ammonia  and  fetid  oi!.  It  is  reckoned  amongft 
Ae  anthelminthics  and  aflringents;  but  it  en- 
joys both  thefe  properties  only  in  a  very  feeble 
degree  :  it  is  an  ingredient  in  theanthelminthic 
powder.  Modern  authors  clafs  it  among  the 
aWorbents. 

A.  Of  Corah 

4.  Coral,  coraliium  officinalis^  ijis  nobilis  of 
*-inuieus,  a  kind  of  zoophyte  well  chara6lerized 
.  .  '^y  its  folid,  ftony,  red,  rofe-coloured,  or  white 
^^is,  ftiiated  at  its  furface,  covered  with  a  bark 
^f  an  aurora  red  colour,  bavins:  cavities  from 
^'bich  proceed  polypi  with  eight  dentated 
t^ntacula,  was  formerly  very  much  efteemed 
^Hd  rated  at  a  high  price  on  account  of  its  fine 
Colour  and  its  denfe  texture,  -fufceptible  of  a 
"dutiful  poliflj.  .  Coral  is  fiflied  for  upon  many 
•Maritime  ilioals,  and  under  the  projeftions  of 
^ocks,  efpecially  by  means  of  laths,  or  bars 
^f  iron  placed    crofs-wife,    which  detach  and 

raife 
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raifc  the  branches  of  this  produdion.  The  corals, 
of  Icaft  vahic  are  thofe  in  which  the  poly- 
pufcs  no  longer  cxift,  and  .  which  have  ferved 
feveral  other  marine  animals  to  fix  themfeh'cs 
upon.  Th?  living  cora  is  firipped  of  its  flelliy 
bark,  and  its  ftrong  axis  laid  bare. 

5.  The  fine  finooth  pjilifli  which  may  be  given 
to  coral,  the  beautiful  red,  carnation,  or  rofe- 
colour  which  it  prefentfi,  the  folidity  of  its  , 
texture  and  its  inalterability  by  the  air,  ren- 
dered it  formerly  one  of  the  material  the  moft 
frequently  employed  in  the  fabrication  of  jewel- 
lerv.  On  account  of  the  advanta2;eous  ideas 
which  were  at  the  fame  time  conceived  of  its 
virtues,  it  was  cut  into  amulets,  into  pol)•ll^ 
drons,  into  olives,  and  into  fpherical  and  cy- 
lindrical ibrms,  it  was  made  into  rings,  crofles, 
bracelets,  rcck-laces,  &C 

Since  its  analylis  has  proved  that  it  contains 
only  carbonate  of  lime,  a  little  iron,  and  a 
fmall  quantity  of  gelatinous  matter,  it  has 
only  l^ecn  ranked  amono-ft  tlie  abforbent  matters. 
Great  confidence  was  formerly  placed  in  the 
combination  of  the  acetous  acid  or  lemor>  juice 
with  coral,  and  in  the  fait  refultinir  from  tb» 
combination.  It  was  adminiflercd  as  an  annf' 
pafmodic,  fcdative,  afperient  and  diffolvenl 
This  is  notliing  more  than  the  calcareous 
acctite  or  citrate.  It  was  made  an  inffredienl 
in  the  powder  of  Guttete,  the  confeclion  of 
Kernies,  the  troches  of  Karabe, 
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At  prcfent  it  is  employed  only  in  the  prepara- 
tion of  powders  and  opiates  for  the  teeth. 

We  nuift  not  confound  with  the  real  coral 
H'hat  is  called  black  coral,  which  is  an  antipathe 
the  axis  of  which,  formed  of  a  corneous  fub- 
fiance,  dries  in  the  air,  and  receives  a  very 
beautiful  polilh. 

C.  Of  the  Madrepore. 

6.  The  name  of  madrepore  is  given  to  all  the 
fpecies  of  the  habitations  of  polypi,  of  a  cal- 
careous nature,  upon  which  the  cavities  in 
vhich  the  animals  are  lodged  are  difpofcd  in 
flellated  forms.  They  are  diftinguilhed  by  their 
•form  into  fungites,  meandrites,  aftroites,  porites, 
inillepores,  and  madrepores,  properly  fo  called, 
^'liich  are  charaderizcd  amongft  all  the  reft  by 
thfir  branched  ftalks.  Thcfe  laft  arefometimes, 
though  improperly,  denominated  zchite  coral. 
"Tbe  furface  ot  theie  apparently  ftony  bodies  is 
entirely  covered  with  a  foft4and  mucous  mem- 
.  wane,  charged  with  living  tubercles,  which 
are  real  polypi.  Thefe  fpecies  of  animal  pro- 
duftions  are  more  efpecially  called  lithophytes^ 
on  account  of  their  folid  and  ftony  nature, 
connected  with  tluir  form  of  vegetables  or 
of  divifions  frequently  nimificd. 

7  The  madrepov.^^s  foparated  from  the  animat- 
Wnjucous  layer  which  covers  them,  and  reduc- 
ed to  the  folid  bafc  deprived  of  all  the  animals 
Jl^hich  itfupportcd;  are  only  carbonate  of  Hme 


508  SPONGE. 

in  an  almoft  pureftate.  However,  when  the 
calcined,  they  emitan  animal  fraell ;  they  be 
black  and  are  converted  into  coal  on  ac( 
of  the  fmall  quantity  of  animal  matter  i 
they  contain  betM^een  their  interftices;  but 
are  foon  reduced  into  lime,  of  which  they 
afford  a  very  good  kind  for  building.  ^ 
the  madrepores  are  treated  witli  the  acids, 
arc  foon  attacked  with  effervefcence ; 
carbonic  aci<l  is  difengaged,  and  they  ares 
entirely  diflblved ;  they  fcarcely  leave  a  few  i 
of  very  fine  lamellas  or  detached  flakes  oi 
latinous  matter,  nearly  like  thofe  obferv 
the  calculpus  concretions  of  phofphate  of  li 
phofphate  of  magnefia.  Thefe  chemical 
perties  prove  that  the  madrepores  ought 
confulered  as  fimple  abforbcnts. 

D.  0/  Spongt. 

8.  Sponge,  the  laft  degree  of  aniraa 
which,  without  any  organ,  prefents  only 
latinous  integument,  the  tremulous  moti 
flight  contraftion  of  which  is  the^only  fi| 
life  that  can  be  remarked  in  it,  is  compofi 
a  fibrous,  flexible  texture,  full  of  pores,  a 
cells  communicating  with  each  other,  CJ 
of  being  reduced  by  preflure  to  a  very 
pace,  of  afterwards  returning  to  its  ori 
volume,  abforbing  water  Jby  a  nymber  oi 
pillary  tubes,    acquiring  by  this   abforpti 

remar 
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tmarkable  fbftnefs  and  flexibility,  and  becom- 
Dg  dry  and  har/h  when  deprived  of  water. 

9.  SpoDge,  after  the  deflruftion  of  the  ani- 
nal  jelly  which  covers  it,  and  after  multiplied 
rafhings,  prefentsonly  an  elaftic,  infipid,  ino- 
JorouSy  fibrous  texture,  the  nature  of  which 
fccras  to  approach  to  that  of  a  prepared  ikin  ; 
ib  colour  is  brown  or  fawn.  It  furniflies,  by 
difiillation,  the  ordinary  products  of  animal  fub- 
fiances,  carbonate  of  ammonra,  a  thick  and 
fetid  oil  ;  and  it  leaves  a  pretty  denfe  coal, 
from  which  muriate  of  foda  and  phofphate  of 
Kme  are  extracted.  It  diffolves  with  difficultv 
Bithe  alkaline  leys>  and  the  acids  alter  it  aftec 
the  manner  of  the  animal  fubftances,  the  ful- 
phuric  blackens  it,  and  reduces  it  to  coal,  the 
ftitric turns  it  yellow  and  reduces  it  into  oxalic 
^cid  and  fat  matter ;  it  is  unalterable  by  air  and 
wa|er. 

10.  Befides  the  economical  ufes  to  which 
(ponges  are  applied  in  houfes  for  a  number  of 
^jedsof  cleanlinefs,  from  thecoarfeft  and  moft 
^oluminous^  which  ferve  for  rubbing  walls^ 
floors^  carriages,  &c*  to  thofe  of  the  finefl  tex- 
ture which  are  prepared  for  cleanfing  the  fkin ; 
»t  18  ufeful  in  furgery  for  forming  kinds  of  tents 
fltaid  doflils  employed  for  enlarging  fi{iulas,lceep« 
ttig  their  cavities  open,  and  abforbing  their 
tloifture,  io  medicine  burnt  fponge  reduced  to 
Ifteshas  been  much  recommended  for  difcufling 
btonchoceles  or  goitres,  or  diifipating  fcro- 
phulous  tumors,  &c. 
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FOURTH  ORDER  OF  FACTS. 

Of  the  Chemical  Phowtnena  which  living  Ani- 
mals pre  fen  ty  or  Applications  of  Chemijlry  fo 
Animal  Phyjiology. 

Article  I. 

Of  the  E.vijiencc  and  the  Kind  of  the  Chemid^^ 
PhcJiomena  which  take  place  in  the  Bodic^ 
of  living  Animals. 

1.  IN  a<;rcat  number  of  the  preceding  ar-' 

tides,  I  have  liad   frequent   occafion  to  Ao'**'' 

that  there  prcfent  themfelves  in  the  middle  ot 

the  body  of  animals,  and  during  the  enjoyment 

of  their  life,  real  cliemical  phenomena;  what  1 

havefaid  of  them,  both  in  the  general  expofitioo 

of  the  chemical  properties  of  the  animal  fub- 

fiances,  and  in  the  particular  hiftory  of  each  or 

thcfe  fubftances,   is  however  not  fuflicicnt  to 

anfu  er  the  end  M'hicli  I  have  propofed  to  myfclf* 

T  muft  now  deduce  from  all  the  facls  compi** 

liended  in  this  eighth  fcflion  the  general  refulU 

which    arc    their    true    corollaries:     I    muft 

bring  under  one  point  of  view  and  render  more 

ftriking  by  their  concentration,  all  the  truth* 

fcattcred  in  this  part  of  my  work:  this  is  «hat 

I  propofe  to  do  in  this  lafr  order  of  fafls. 

9  It 
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[tmuft  firft  beafcertained  that  tliereaftual- 
ift  in  the  bodies  of  living  animals,  true  che- 
phenomena,  product  and  changes  proceed- 
om  the  intimate  attraction  which  governs 
ffcrent  particles  of  which  the  organic  tex- 
of  animals  is  compofed,  that  animal  life 
fts  neither  in  the  purely  mechanical  play 
le  organs  nor  exclufively  in  a  particular 
r,  a  vital  principle  independent  of  any 
natural  force,  which  feems  to  have  been 
tted  in  a  celebrated  fchool,  after  the  ex- 
eof  fome  illuftrious  phyficians  of  the  laft 
only  in  order  to  ihow  the  unccrUiinty  and 
iency  of  the  mechanical  i)hyfiology  which 
)een  fo  much  alnifcd.  We  muft  explain 
kind  of  ciiemical  phenomena  animal  iife 
lis  of,  how  thev  differ  fromthofe  which  are 
ved  amongft  the  foffils,  or  even  in  thcani- 
matters  tliemftrlves  deprived  of  life,  what 
beir  peculiar  chara^'fcr.-r,  and  how  we  may 
to  arrive  at  the  dcvelopement  of  their 
!rious  mechanifm. 

Two  general  modes  of  the  mannerof  exift- 
of  liviug  animals  appeiir  to  me  to  be  proper 
roving  that  there  take  place  in  them  a  very 
rkable  chemic;^!  a^iion  ;  that  life  confifts 
jreatmeaf  ire  in  the  products,  refultingfroni 
I  actions,  and  that  in  order  to  know  its  na- 
as  far  as  it  can  be  known  by  the  human 
I,  it  is  of  indifpcnfal)le  ncceffity  to  fubmit 
aftions  to  tlie  moft  attentive  examination, 
mimal,  at  the    moment    when    the    germ 

wriich 
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which  has  given  birth  to  it,  has  received  the  firfl 
vital  movement,  continues  to  exift  only  by  the 
fucceffive  addition  of  matters  extraneous  toits 
own  body.     Thefe  matters,  received  into  par- 
ticular cavities,   affimilate  themfelves  to  its  own 
fubftance,  become  gradually  integrarit  parts  of 
its  organs,  augment  them  in  weight  and  extent^ 
afluming  exa6tly  their  nature.     Now  the  vege- 
table matter  which  experiences  this  aflimilation 
in  the  animated  body,  aftually  changes  its  inti- 
mate nature,  and  becomes  a  new  chemical  com- 
pound, different  from  \vhat  it  was  at  firft.    It 
is  therefore  very  evident,  t;hat  this  cannot  take 
place  without  a  variation   in  its   combination; 
without  the  lofs  or  acquifition  of  fomc  principle, 
or  change  of  proportion  in  thofe  which  originally 
conftitutcd  it  This  is  the  inference  which  maft 
neceflarily  be  drawn  from  the  comparifon  efta- 
bliflied  between  the  vegetable  and  the  animal 
body. 

4.  If  to  this  firft  mode,  which  cannot  cxift 
without  chemical  adions,  we  add  >rhat  I  here 
reckon  as  a  fecoud  mode  of  the  exercife  of  life, 
which  proves  that  of  thefe  a6iions,  the  obfcrva- 
tion  of  the  phenomena  which  continually  ac* 
company  the  funftions  of  living  animaiSi 
there  cannot  remain  any  doubt  refpeding 
my  prcfent  objeft.  In  fa6l,  how  many  phe- 
nomena, really  chemical,  have  we  not  occa- 
fiou  to  ubferve  in  the  bodies  of  living  ini- 
mals.  In  all  their  parts,  liquids  become  folid 
an^  concrete,  whilft  folids  melt  and  diffolve; 

in 
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10  all  of  them  caloric  is  developed  and  propa 
^ted,  which  keeps  matters  conftantly  liquid : 
in  fome  cafes,  concrete  fubftances  are  foftened 
md  liquefied  by  a  real  folution;  in  others  faline 
^ryfials,  and  coagulated  flakes  are  depofited,  and 
ittach  themfelves  to  one  another.  In  the  midft  of 
^panfive  cavities   and   refervoirs,  elaftic  fluids 
ire  formed  and    dilate    themfelves ;    in   tubes 
?ur\'ed    in   innumerable  wavs,    mucous   fluids 
hicken  or  become  liquid,  evaporate   or  con- 
lenfe;     infipid   and  colourlcfs  bodies  acquire 
olour  and  tafte;  oily  bodies  are  produced,  or 
ecome   faponifled  ;  precipitates  are  formed  or 
ifappear;  falls  change  their  bafes,  or  decom* 
ofe  each   other ;   other  falts  are  conftituted ; 
cids  are  compofed ;    fome  alkaline  bafes  even 
^m  to  be  produced  or  formed  in  a  direft  way, 
c 

5.  Thefe  effefls,    refj)ccting  the  exiftence  of 
hicli,  no  doubt  can  remain  in  the  minds  of 
ofe  who  obferve  without  prejudice,  and  who 
e  able  to  cliftinguifli  the  phenomena  which 
iture  prefents  to  every  eye,  in  their  general  re- 
Its,  produce  the  change  of  the  vegetable  into 
imal   matter ;  a  greater  complication  in  the 
mpofition,  and   an  augmentation  in  the  pro- 
rtion  of  the  azote,  or  a  flxation  of  this  prin- 
Ae;  a  (imilar  augmeutatiou  in  the  hidrogen ;  a 
mation  of  ammonia,  and  of  fat  oil,  or  a  great 
pofition  to  the  produdion  of  thefe  two  bodies ; 
ormation  of  phofphoric  falts;  a  volatilization 
the  water,  of  the  carbon  and  of  the  hidro- 
I  redundant   in  the  animal  compofitiou  in 
Vol.  X.  L  1  general j 
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general ;  a  frequent  difengagement  of  carbon 
acid  gas,  or  carbonated  and  fulphurated  \\ 
drogcn  gas;  fads  and  circumftances  whu 
have  already  been  often  indrcated  in  theartici 
relating  to  all  the  animal  compounds  which  ha 
hithei  to  been  confidered. 

6.  But  it  muft  alfo  be  remarked,  that  tl 
chemical  adions,  or  phenomena  which  tal 
place  in  the  bodies  of  living  animals,  are  m 
always  of  the  fame  kind  with  thofie  to  whic 
the  animal  matters  deprived  of  life  are  fubjefied 
that  nature  has  fi*equently  impofed  uponlio 
felf  other  laws,  in  this  refpefl,  and  that  it 
the  more  elTeutial  to  appreciate  this  diffei 
cnce  well,  as  it  has  long  been  the  fubje&of 
difcuffion,  Avhich  has  greatly  impeded  the  pn 
grefs  of  animal  chemiftry.  Phyficians  hti 
pretended  that  the  chemical  phenomena  obfervt 
in  the  dead  matters,  have  no  relation  with  tho 
of  life;  that  the  conclufions  draM'n  from  tl 
former,  which  for  a  long  time  were  cxclufivel 
attended  to,  could  not  in  any  wife  be  appli( 
to  the  latter,  and  that  it  was  impoifible  tod 
rive  any  light  from  them  in  phyfiological  c: 
planations.  Though  this  aifertion  is  not  foil 
tirely  true  as  has  been- pretended,  It  neverthcU 
merits  to  be  examined  with  much  attentio 
fince  it  has  deterred  ingenious  -minds  froi 
the  cultivation  of  animal  chcuiiftry,  and  h 
brought  its  applications  to  phyfiology,.  iat 
much  difrepute. 

7.  If  we  inquire  impartially  what  is  tbccaui 
of  the  difference  between  the  chemiftiy  of  liv 
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ing  animals,  atid  that  of  the  dead  animal  fub- 
ftances,  we  immediately  perceive,  that  the  one 
heing  jntirely  out  of  the  reach  of  our  inftru- 
^J^nts  and  our  methods  of  analyfis,  it  is  only 
by  theobfervation  of  the  natural  prod ufls,  that 
^t  can  be  poflible  for  us  to  arrive  at  their  caufes 
and  refults ;  the  other,  on  the  contrary,    that 
which   the  chcmift  exercifes  upon  the  animal 
njat  ters  deftitute  of  the  power  of  life,  is  entirely 
atiiisdifpofition  ;heafts  upon  thcfe  matters  with 
ineans,    M'ilh  inftruments,  and  M'ith   re-agents 
of   rnuch  greater   energy,    and   which    nature 
does  not  employ  ;  they  are  befides  in  a  different 
condition  from  the  living  matters  ;   they  have 
loft    their  heat,  their  motion,  their   communi- 
cations with  the  animated,  living,  irritable,  and 
feuiible  organs.     Every  thing  in  the  chemical 
^t  is  violent,  very  aftive,  decompofing,  annihi- 
latiDg;    the  analyfis  is  fpeedily  carried  to  its 
extreme,  to  its  maximum  ;  the  feparation  of  thef 
conftituent  elements   is   always   iiiftantaneous ; 
the  decompofitionis  rapidly  completed.    In  na- 
tute,  the  equilibrium  of  compofition   is  more 
ftable,  the  chemical  changes  take   place  only 
in  aprogreflive  manner,  and,  as  it  were,  at  their 
ffiinimum.     Slight  variations  in  the  proportions 
»e  fufficient  for  the  fucccffive  tranfitions,  and 
the  rcirular  converfion  of  the  matters  into  one 
another. 

8.  Hence  it  is,  that  the  liquids  and  or- 
ganic compounds  which  conftitute  the  bodies 
of  animals  during  life,  tend  to  preferve  their 

Lis  ftate, 
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ftate,  to  remain  in  their  primitive  order  of  com** 
bination,  and  are  altered  and  changed  only  in 
an  imperceptible  manner;  they  maiB tain  their  ae* 
cufiomed  temperatu-re  and  confidence;  lofeonly 
fome  of  their  principles,  and  thefe  gradually; 
recover  what  they  have  loft  in  order  to  continue 
in  the  fame  ftate ;  and  fupport  this  permanency, 
this  conftancy  of  nature  iur  the  different  regions 
of  the  body,  in  which  tlicy  are  fituated,  or 
through  which  they  pafs.  Upon  this  depends 
that  incorruptibility,  that  freflinefs,  thatoppo- 
fition  and  refinance  to  thefeptic  decompofition, 
which  forms  fo  decided  a  charaSer  of  the  living 
animal  bodies,  and  fo  firiking  a  contraft  with 
the  dead  animal  matters.  And  in  fa^,  fcarcc 
has  an  animal  compound  ceafed  to  participate 
of  the  vital  movement,  when  it  becomes  no  left 
changeable  and  alterable,  than  it  was  permanent 
and  liable  under  the  empire  of  life;  its  colour 
fades,  its  confiftence  changes,  a  fmell,  at  firit 
faint,  and  afterwards  difgufting,  exhales  from 
it;  fetid  elaftic  fluids  are  difcharged  from  it; 
an  ichorous  fanies  is  difcharged  from  it.  Its 
texture  becomes  relaxed,  and  its  putrid  natun^ 
atte(b>  the  new  alterations,  and  the  rapid  dc- 
compofilion  which  its  elements  obey.  Thus 
death  is  as  powerful  a  caufe  of  corruption,  as 
life  is  of  prcfervation. 

9.  But  ought  this  diflcTcnce,  great  and  rt- 
markablo  as  it  is,  to  prevent  our  referring  or 
comparing  the  •  phenouiena  which  chcmiftsol)* 
fervc  in  the  dead  animal  matters,    with  tlwfe 

whicli 
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rliich  exift  in  the  fime  matters  M'liilft  living ; 
ind  may  it  not  become  a  fubjecl  of  ufeful 
Judies  or  abfervations  ?  May  it  not  furnifh 
fliemeans  of  appreciating  what  takes  place  in  the 
One,  according  to  what  is  found  ^in  the  other? 
Muft  we  renounce  the  idea  of  defcribing:  and 
determining  witii  prccifion,  what  takes  place  in 
fte  dead  matters,  becaufe  the  fame  thing  does 
not  happen  in  the  living ;  and  can  the  one  of 
ftefe  refults  bean  impediment  to  the  knowledge 
rfthe  other?  I  do  not  think  that  this  conclu- 
fen  is  to  be  drawn  ;  on  the  contrary,  it  is  my 
pinion,  that  we  ought  to  avail  ourfelves  of  the 
bemical  efFefts  which  are  perceived  in  the  dead 
dimal  matters,  in  order  to  appreciate  what 
^pcns  to  thefe  matters  whil ft  Hving;  and,  that 
fc  cannot  comprehend  the  changes  which  the 
Iter  undergo,  unlefs  we  have  begun  to  deter- 
lue  with  precifion,  the  changes  of  which  the 
Rk  are  fufceptib1«, 

ilO.  Befides,  though  there  really  exift  differ- 
pes  between  the  chemical  refults  that  are  ob- 
jured in  the  bodies  of  living  animals,  and  the 
luAs  whidi  are  obtained  from  their  dead 
lies  treated  by  the  art,  it  cannot  be  denied 
there  alfo  exift  fome  analogous  eftcfts  in 
two  kinds  of  fubftances.  Thefe  differences 
certain  limits ;  they  tate  place  only  to  a 
l^n  extent,  or  i>n!y  with  refpefl  to  fome  pro- 
It  is  aUb  to  be  remarked,  that  when 
mnctate  the  chemical  properties  of  the  ani- 
mal 
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nial  matters  deprived  of  life;  when  we  rank  in 
this  clafs  the  effefts  which  they  give  by  the  re- 
agents Avhich  are  mixed  Avith  them,  we  do  not 
pretend  that  thefe  eft'e/^s  Mould  be  produced 
exactly  in  the  faire  manner  upon  thefe  matters 
if  living.  No  modern  chemift  is  guilty  of  this 
error;  they  all  kn^w,  for  example,  that  a  high 
temperature  docs  not  art  upon  the  parts  or  the 
liquids  of  Iivinj>:  animals,  as  it  ads  upou  thofe 
parts  or  thofe  liquids  after  their  death;  that 
their  organs  and  their  fluids  rcfift  the  artionof 
the  alkalies  and  the  acids,  as  well  as  that  of  heat 
or  cold,  by  the  viral  power  which  animates  them, 
But  thcv  alfo  know,  that  this  refiftance  to  the 
aAion  of  the  chemical  agents,  is  limited  and 
acknowledges  a  certain  boundary;  that  ifwc 
Aveaken  theencrgy  of  thoft  agents,  even  in  their 
effect  upon  the  dead  animal  matters,  it  becomes 
inert  as  upon  the  living,  or,  that  by  reudernigit 
very  ftrong  in  thefe,  they  then  aft  a$  upon 
the  dead  matters.  Finally,  thc}^  do  not  apply 
thefe  refults  immediately,  and  in  all  cafes,  to 
the  living  matters,  but  ufe  them  only  as  agents 
for  afcertaining  the  compofition  of  thefe  niat: 
ters. 

11.  Such  are  the  general  refleclioiis,  which 
ouglit  to  precede  the  applications  of  chemical 
knowledge  to  animal  phyfiolo^y ;  they  ^^ 
equally  calculated  to  deftroy  the  prejudices 
which  have  been  propagated  again  ft  tlic  utility 
of  thefe   applications,    and   the  abufcs  which 

''.11.  •     4     .  , 

have 
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are  been  made  of  chemiftry  in  tLe  ^::planation 
fthe  phenomena  of  phyfiology.  I  was  obliged 
3  unite  them  here  as  a  fort  of  introduftion  to 
le  animal  chemiftry,  becaufe  they  form  the 
rue  foundation  of  the  reafonings,  which  are  at 
rcfent  employed  upon  this  branch  of  chemiftry ; 
ecaufe  they  cxight  to  direft  our  conceptions 
fthe  chemical  phenomena  which  take  place 
1  phyfiology ;  and  finally,  becaufe  they  prove 
bat  we  cannot  flatter  ouifelves  with  the  hope  of 
eingable  to  comprehend  what  is  permitted  to 
um  to  attain  in  the  mechanifm  of  the  animal 
coQomy,  w'ithout  the  knowledge  of  the  che- 
mical properties  of  the  fluids  and  folids  which 
oufiitute  it.  In  our  prefent  confideration  of 
acfa  function  ^f  the  living  animal  bodies,  the 
pptications  which  I  ftiall  point  out  will  develope 
hefe  fundamental  truths,  and  afford  multiplied 
^oofs  of  the  indifi>enfable  influence,  which  the 
ardent  ftate  of  chemiftry  muft  have  upon  ani- 
wl  phyfiology. 


Aeticxs 
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AllTICLE    IL 

Of  the  Chemical  Phenomena  which  ta 

in  Refpiration. 

1.  RESPIRATION,  which,  iatheati 
which  it  is  mod  complete,  is  "exercife( 
veficular  lungs,  and  is  compofed  of 
movements  of  infpiration  and  expiratioi 
of  the  fundlions  the  moft  effential  to 
without  which  it  could  not  exifi;  it  is 
of  thofe  which  have  received  the  greaU 
from  the  modern  improvements  in  c 
knoM'ledge.  The  hypothefes  that  had  b 
gined  for  determining  its  ufes,  from  . 
down  to  the  prefent  time,  have  been  ful 
truths,  which  chemiftry  alone  could  c 
have  beenfubftitutcd  in  their  place;  tl 
originated  from  the  accurate  knowle 
has  been  acquired  rcfpecting  the  air, 
means  of  analyzing  this  fluid,  which  tl 
matic  do61rine  alone  could  furnifh. 

2.  It  has  been  by  experiments  upon  th 
xipon  refpiration  itfelf,  upon  the  air,  | 
to  its  entrance,  and  after  its  exit  from 
cus,  that  the  truths  of  which  I  fpeakha 
difcovered.  Cygna,  Prieftley,  Crawfoi 
inilton,    and  cfpecially    La\  oifier  and  ' 

3 


OF   RESPIRATIOK.  521 

have  fiicceffively  inftituted  the  refearcheS  which 
have  led  to  their  difcovery.  Venous  and  arte- 
rial blood  expofed  to  different  gafes;  animals 
inclofed  in  bell-glaffes,  with  air  in  different 
circumftances  ;  the  examination  of  the  air  at 
different  periods  of  thefe  experiments ;  man 
himfelf,  expofed  with  the  aid  of  ingenious  ma- 
chines to  the  a6lion  of  the  air  and  various 
aerial  mixtures  :  fuch  are  the  principal  means 
that  have  been  employed  for  refolving  the  pro- 
blem of  refpiration:  and  though  there  is  ftill 
feme  doubt  and  uncertainty  refpe6ling  the  re- 
falts  of  thefe  experiments,  they  have,  however, 
thrown  upon  this  important  funftion,  a  light 
which  it  could  not  derive  from  all  the  ancient 
data  of  phyfiology,  without  the  inftruments  and 
ineans  of  modern  chemiftry. 

8.  It  ha.s  been  found  that  the  air  which  enters 
Ae  lungs  is  altered,  and  that  the  proportion  of 
oxigengas  progreffively  diminifhes  in  it;  that 
animals,  in  a  given  time,  do  not  confume 
more  of  the  oxigen  gas  requifitcto  the  fupport 
of  their  life,  whether  they  be  made  to  refpire  it 
alone,  or  whether  it  be  mixed  with  azotic  gas, 
in  different  proportions,  provided  it  amount  to 
at  lead  a  tenth  of  the  mixture;  that  carbonic 
tcid  gas  is  formed  during  infpiration  ;  that  there 
i^alfo  produced  a  certain  (juantity  of  water, 
wdcpendent  of  that  whicli  is  difcharged  im- 
J^^ediately,  and  ready  formed  from  the  blood  by 
^he  pulmonary  tranfpiration ;  that  when  u\ 
J^fpiration,   by  an  external    addition    of  this 

gas. 
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gas,  the  proportion  of  the  carbonic  acid 
amounts  to  ^f-  of  the  air,  the  exercife  of  this 
fundion  is  accompanied  with  great  inconve- 
nience; that  the  quantity  of  azotic  gas  is  nei- 
ther greater  nor  fmaller,  but  remains  exa£dy 
the  fame  in  the  air  expired,  as  it  was  in  the  air 
infpired,  and  that  this  gas  does  not  influence 
refpi ration:  that  the  confumption  of  air  in 
refpiration  increafes,  after  a  meal,  in  lifting 
burthens,  in  performing  any  exercife,  efpe- 
^rially  in  running. 

4.  From  thefe  firft  effefts  which  have  been 
accurately  determined  by  experiment,  modem 
philofophers  have  concluded,  that  the  oxigen 
gas  is  that  principle  of  the  air,  which  is  ufeful  is 
refpiration,  that  it  is  there  fubfervient  toacom* 
buftion,  that  it  burns  carbonated  h id rogenfepar 
rated  from  tlie  venous  blood,  that  thus  c^bonic 
acid  gas  and  water  are  formed ;  or  rather,  that 
the  oxigen  is  abfoi*bed  by  the  blood  and  its  place 
in  the  pulmonary  air,  fupplied  by  carbonic  acid 
and  water ;  which,  indeed,  renders  the  problem 

undetermined.  But  if  we  remark  that  the  ve- 
nous blood  expofed  to  oxigen  gas,  converts  it 

into  carbonic  acid  ;  that  the  combuftion  of  the 
carbonated  hidrogen  in  oxigen  gas  takes  place 
ill  a  multitude  of  vegetable  or  animal  organic 
matters,  even  at  very  low  temperatures,  it  will 
no  longer  appear  doubtful,  that  this  compound, 
which  has  become  fuperabundant  by  the  effed 
of  the  circulation,  really  burns  in  the  lungs,  and 
that  the  oxigen  gas  of  ths  air  combines  in  the 

pulmonary 
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pulmonary  veficles  with  tliofe  two  principles,  the 
Wdrogen  and  the  carbon,  fo  as  to  form  water 
md  carbonic  acid,  which  did  not  previoufly 
^xift,  either  in  the  blocxl  or  in  tlie  air. 

5.  Though  this  converfion  of  thi^xarbonated 
hulrogen  of  the  blood,  and  this  conyeriion  of 
the  atmorpheric  oxigen  into  water  and  carbonic 
icid,  be  ihe  principal  phenomena  of  refpi ra- 
tion, there  is  no  reafon  to  doubt  that  a  fmall 
portion  of  this  vital  fluid,  is  at  the  fame  time 
abforbcd  by  t.lie  blood,  an»:l  contributes,  with 
Hie  lofs  or  the  tiiieiiua -cment  of  the  carbonated 
hidrogen,  to  change  the  nature  and  properties 
of  thi*  liquid,  'i'hus,  I'lc  undetermined  pro- 
blem of  whicii  I  have  ipoken,  is  not  really 
fuch,  except  with  relation  to  the  proportion  of 
atniofpht:  ic  oxigen  ahforbed,  and  to  that  of  the 
feme  oxigen  cmpioyed  tor  burning  the  hidrogen 
and  the  carbon,  for  forming  the  water  and  the 
carbonic  acid.  It  is  probable  that  thb  pro- 
portion, this  partition  of  the  ahforbed  or  burn- 
iog  oxigen,  varies  according  to  many  circum- 
fiances,  which  ihall  be  hereafter  appreciated, 
aod  the  knowledge  of  which,  will  give  greater 
pitcifion  to  that  of  the  mechanifm  and  ufes  of 
refpiration. 

6.  From  the  combuftiou  of  the  carbonated 
bidrogen,  the  principal  phenomenon  eft'ccttd 
by  the  air  duiing  infpiration,  refult  tv,o  im- 
!>ortant  eflbds  rcfpetting  the  nature  of  tlie 
Wood;  and  in  thefe  two  effecis  en:  liiis  opr  of 
•be  moft  important  ufes  of  rtjj;iiL*tiou.     The 

blood 
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blood  is  deprived  of  a  principle  with  which  it 
was  furcharged,  and  which  rendered  it  unfit 
forthe  purpofes  of  life;  its  nature  is  changed, 
and  its  compofition  renovated ;  fo  that  it  b^ 
comes  fufccptible  of  fuUfiling  the  fun£iions  for 
which  it  is  deftined,  as  I  fhall  fhow  in  the  article 
concerning  the  circulation.  On  tlie  othefband, 
the  oxigen  gas  cannot  burn  the  hidrogen  mi 
carbon  of  the  blood,  without  being  condenfid, 
without  lofing  or  fufFering  a  portion  of  the  «• 
loric  which  kept  it  diffolved  to  be  difengaged, 
in  the  Hate  of  an  elaflic  fluid ;  and  this  caloric 
having  become  free,  feizes  upon  the  blood,  and 
elevates  its  temperature.  That  portion,  alfo^  of 
this  gas,  which  is  coiKlenfed  in  tlie  bloody 
developes  by  its  conJenfatioo,  a  portion  of 
its  caloric,  which  contributes  to-  heat  thii 
liquid. 

7.  Thus,  according  to  the  firft  ideas  of  Craw- 
ford and  Lavaifier,  one  of  the  principal  utilities 
of  refpiration,  and  one  of  the  moft  remarkable 
nfes  of  the  air  received  into  the  lungs,  istbc 
produ61ion  of  tlie  animal  heat:  by  the  aid  of 
the  combuftion  M'hich  is  eft'efled  in  them,  the 
blood  becomes  heated  «iud  maintained  at  the 
temperature  which  characlerizes  thia  liquid. 
The  chemical  explanation  of  what  takes  place 
in  refpiration,  is  entirely  comprehended  in  the 
following  propofition:  Tl>e  attraction  of  the 
carbonated  hidrogen  of  the  blood,  and  of  the 
entire  blood,  for  the  oxigen,  is  ftronger  than 
the  united  attractions   o^*  the  caloric  for  the 

oxigen, 
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oxigen,  and  of  the  carbonated  hidrogen  for  the 
Wood ;  the  atmofpheric  oxigen  gas  is  decom- 
pofed ;  its  bafe  unites  with  the  hidrogen,  and 
with  the  carbon,  or  is  condenfed  in  the' blood, 
whilft  its  difengaged  caloric  combines  with  this 
liquids  The  blood  belides  abforbs  the  caloric 
the  more  fpeedily,  as  in  lofing  its  carbonated 
hidrogen,  its  capacity  for  caloric  is  augmented, 
as  (hall  be  fhown  in  the  fubfequent  article; 

8.  Thefe  effefls  of  refpiration  agree  fo  well 
with  the  known  phenomena  of  this  function, 
that  the  comparifon  and  combination  of  thefe 
pbenomena  give  additional  ftrength  to  the 
theory  furniihed  by  the  modem  experiments. 
The  heat  of  animals  is  conftant  as  long  as  their 
i^fpiration  follows  the  fame  laws.  When  the 
infpirations  become  more  confiderablc,  and 
more  frequent  by  exercife,  running,  fingingy 
exertion,  the  heat  incrcafcs  with  the  refpiratory 
movements.  In  morbid  debilities,  when  the 
Ipafm  diminifhes,  and  retards  the  infpirations, 
at  the  approaches  of  death,  the  body  becomes 
cold  in  proportion  as  the  refpiration  is  concen- 
trated or  extinguiflied.  The  animals  which 
refpire  little,  or  which  do  not  refpire  air,  like 
tortoifes,  frogs,  ferpents,  fiflies,  have  blood 
i^ot  fenfibly  heated  above  the  temperature  of 
Ae  medium  which  they  inhabit,  on  which  ac- 
count they  are  called  cold-blooded  a7imaU. 


Article. 
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Article  III. 

Of  the  Chemical  Phenomena  "which  takephctH 

the  Circuldtion. 

I.  THE  caiife  and  theefFefts  of  the  circulation 
of  the  blood  Mere  equally  unkno\?ii,  previous 
to  the  new  chemical  difcoveries  ;  an  obfcurity 
pervaded  this  funftion,  which  appeared  the 
more  profound,  and  the  more  hopelefs,  as  the 
organs  by  which  it  is  carried  on  were  very  weH 
known :  every  thing  was  therefore  completed 
for  anatomy,  whilft  every  thingremainejdtote 
done  for  phyfiology.  An  equal  ignorance  pre- 
vailed, both  of  what  produced  the  motion  of 
the  heart;  of  what  difiinguiflied  the  venous fron* 
the  arterial  blood,  which  M^as  known  to  be 
different  from  it;  of  the  changes  which  thii 
liquor  underwent  in  the  arterial  and  venous 
circulation ;  of  what  happened  to  it-  by  its 
mixture  with  the  chyle,  and  the  caufe  of  the 
great  influence  which  it  has  upon  life,  as  well 
as  upon  all  the  other  fun6b'ons  of  the  animal 
economy.  Every  thing  appertaining  to  this 
primitive  funftion,  was  a  my (tery  that  had  been 
confidered  impenetrable.  By  chemiflry  alon^ 
this  part  of  phyfiology,  which  ftill  appeared 
hopelefs,began  to  acquire  fomereal  illuftrationa 

few  years  ago. 

2.  It 
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2.  It  was  in  ftudying  the  phenomena  of  re- 
fpiration,  that  modern  chemiftry  difcovered 
feveral  of  thofe  of  the  circulation  which  had 
efcaped  the  refearches  of  pl>yfiologifts ;  it 
iirft  occupied  itfelf  with  the  difference  between 
the  venous  blood  arrived  at  the  cavities  of  the 
right  fide  of  the  heart,  and  the  arterial  bloo<l 
which  comes  from  the  lungs  and  enters  the  left 
cavities  of  th^  lieart,  a  difference,  refpcfting 
which,  it  might  perhaps  bapermitted  to  Haller 
toftart  fome  doubt  as  an  anatomift,  notwith- 
ftanding  the  data  collefted  by  Galen»  LoM-er, 
Schreiber,  Willis,  Swammerdam,  Duverney, 
Verheyen,  Scbwenke,  Lancifi,  Mayow,  Pit- 
cairn,  Severinus,  Helvetius,  Michelotti ;  a 
<fifference,  which  isuv^t  the  Icfs  real,  on  account 
rf  its  being  fometimes  not  apparent  to  the 
eye,  and  which  might  be  deduced  from  the 
niere  nature  of  .things,  and  the  flightefl  con- 
fideralion  of  the  fun^ions  and  organs*  The 
^>fifliant  red  colour  of  the  arterior  blood,  ^:he 
violet,  and  alnioft  black  liue  of  the  venous,  the 
more  elevated  temperature,  the  greater  lightnefs, 
the-frothy  ftateof  the  firft,  compared  withthefc 
properties  confidered  in  the  fccond,  fhowed  that 
this  liquor  acquired  new  charafters  in  thelunga, 
atndby  the  influence  of  the  air;  that  it  lofi 
carbonated  hidrogen,  acquired  caloric  ami 
t)xigen,  was  adually  changed  in  its  nature,  and 
in  a  manner  conftituted  afrefh  for  a  new  life. 

3.  Thefe  new  properties,  this  chano;e  of  na- 
tare,  this  lofs  of  carbonated  hidrogen  replaced 

By 
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by  caloric  and  oxigen,  give  a  revivified  blood, 
the  power  of  irritating  the  heart,  and  exciting 
its  contraftion,  by  which  the  vital  movemeat 
is  perpetuated.      All  thefe  defeats  depend  fo 
much  upon  the  air  containing  oxigen,  that  with* 
out  its  prefence  refpiration  is  ftopped,  the  blood 
remains  black  and  venous,  the  heart  ceafes  t(^ 
move,  and  even  lofcs   its  irritable  power,  fc 
that   life  cannot  again  be  recalled,  as  we  fe 
in   prolonged    afphyxias.       Crawford,  by  hifi 
ingenious  experiments,  has  given  confirmatioiK 
and  precifion  to  this   line  refult  of  the  modem 
difcoveries  ;  he  has  proved  that  the  capacity  of 
the  arterial  blood  for  caloric,  is  to  that  of  the 
venous,  as   11,5  to  10,  and  that  in  propqrtioa 
as  the  latter  is,  as  it  Mcre, revivified  in  theli]ngs^ 
and  lofes  its  carbonated  hidrogen,  it  acquires 
tlie  property  of  more  cafily  abforbing  the  matter 
of  lieat. 

4.  The  effeft  the  blood  fo  manifefdy  pro* 
diicrs  upon  the  heart,  that  power  whicli  it 
excites  in  it,  and  at  the  fame  time  imparts  to 
?t,  of  contrafting  itfelf,  and  propelling  ihb 
liijuid  by  its  left  ventricle,  even  to  thcextrt- 
mities  of  the  arteries,  whilft  it  can  fcarcegive 
to  the  thinner  coats  of  the  right  ventricle,  tlic 
power  of  fending  it  to  the  little  diftant  pulmo* 
nary  ranrificalione,  that  cfiecl  it  alfo  produces 
upon  all  the  mufcular  fibres  of  the  different 
regions.  It  conveys,  together  with  heat  and 
life,  the  fiimulating.and  exifting  force  into  all 
Xh'Z  Hiufcles.     Intimately  united  with  the  chyfe 

M'bicii 
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vliich  reftores  to  it,  as  it  is  poured  into  it,  neat 
to  the  bafe  of  the  heart,  the  matter  whicli  it  has 
loft  in  circulating,  it  animalizes  this  produft  of 
digeftion,  which,  on  its  part,  neutralizes  the 
too  fer  advanced  animalization  of  the  blood ; 
it  mixes  and  combines  intimately  with  it,  it 
affociates  with  itfelf  a  new  proportion  of  prin- 
ciples, lieftined  to  fiipply  the  place  of  what 
rfcapes  from  it  every  where  in  all  the  organs 
through  which  it  flows.  In  this  combination 
of  the  blood  with  the  chyle,  it  appears  that  the 
.  coiiverfion  of  the  faturated  and  white  phofphate 
of  iron,  which  the  latter  contains,  into  fuper- 
oxigenated  red  phofphate  of  iron  proceeds  from 
the  fimultaneous  double  effeft  of  the  blood,  of  the 

b  feda,  and  of  the  oxigen  of  the  air ;  the  firft  as  car- 
rying off  a  portion  of  phofphoric  acid,  and  infu- 
l^tinganexcefsoflron ;  thefecond  asfuperoxidat- 
iQgand  reddening  the  latter :  fo  that  it  is  by  this 
chemical  mechanifm  that  the  coloration  of  the 
Wood  is  produced  and  exalted.  Thus  the 
'elation  of  the  co-operation  of  the  effefts  of 
the  circulation  and  the  rcfpiration  upon  the 
blood,  conftitute,  in  the  point  of  view  of 
the  compofition  of  this  liquid,  and  by  the 
different  modifications  which  I  have  defcribed, 
that  refult  hitherto  fo  incompreheniible,  which 
the  phyfiologifts  have  defignated  by  the  name 

[    ^ihmmatofis. 

5.  Phenomena,  in  fome  fort  the  reverfe,  take 

■    place  in  the  aft  of  the  circulation  itfelf,    and 

specially  at  the  extremities  of  the  arterial  rami- 

Ccations,  at  the  boundaries  of  the  circulating 

Vol.  X.  M  m  fyftem, 
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fyftem,  and  in  all  the  places,  and  all  the  furfecd 
wh^re  tliefe  extreme  ramifications  terminate 
in  the  extremities  of  the  venous  branchei 
The  arterial  blood  every  M^here  diftributes  heat, 
irritation,  and  life ;  it  moreover  tranfmits  the 
albuminous  or  fibrous  nutritive  matter;  itfuf- 
fers  a  portion  of  water  to  exhale  from  its  own 
fubftance ;  and  gradually  becomes  furchargcd 
with  carbon  and  hidrogen.  By  this  change 
of  nature,  a  part  of  its  fpecific  caloric  is  eva- 
porated ;  in  the  fame  proportion  it  lofes  its  vital 
faculties ;  it  dies  in  fome  fort,  or  at  lead  betomo 
incapable  of  propagating  life  in  the  organi 
The  oxigen,  more  intimately  adherent,  and 
combined  with  its  elements,  giving  them  the 
concrefcibility  and  plafticity  which  conftitute 
its  reparatory  and  nutritive  quality,  feparatei 
from  it  with  the  fluids  which  depofit  them- 
felves  in  the  organs,  or  which  efcape  into  the 
abforbcat  fyliem;  modified  in  its  compofitioDi 
deprived  in  part  of  its  principles,  become  old 
and  weakened  in  its  vivifying  powers,  itisn^ 
ceflary  that  it  fliould  return  to  the  centre  of 
the  refpiration  and  circulation,  to  theconflo* 
cncc  of  the  reparative  chyle,  in  order  to  refofflt 
all  its  original  properties,  and  to  recoverbythc 
etfecls  which  I  have  defer i bed,  the  equilibriuiB 
of  combination,  of  aeration,  of  oxidation,  and 
of  temperature,  which  conftitutc  it  arteri*' 
blood. 


Akticli 
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Article    IV. 

Chemical  Phowmend  which  take- place 
in  Digejiion. 

IGESTION,  thefunaion  by  which  the 
5  received  into  the  ftomach  are  cou- 
nto  chyle  deftined  to  repairand  renovate 
od,  prefents  fo  confiderable  a  feries  of 
il  phenomena,  that  it  appears  to  belong 
to  the  province  of  this  fcience,  and 
cannot  be  better  conceived  or  better 
?d,  than  according  to  the  principles 
miftry.  Accordingly,  it  is  of  all  the 
Funftions,  that  with  which  the  chemifts 
>ft  occupied  thenifclves,  that  M'hichthey 
bjefled  to  the  moft  numerous  expe^ 
,  and  for  the  theory  of  which  tliey  have 
the  moft  refults.  And  in  fact,  (ince  it 
confifls  in  the  appropriation  of  the 
ary  fubftances,  and  in  changes  of  nature 
I  a  kind,  that  thefe  fubftances  become 
ble  of  replacing  the  portion  of  the 
and  of  the  organs  themfelves  which  is 
itly  deftroyed  by  the  vital  movement-', 
loflible  to  confider  it  as  any  other  than  a 
emical  operation. 

he  aliments  placed  in  the  mouth,  are  firft 
,  and  mixed  with  the  faliva;  thcdivifioa 

M  m  2  whidj 
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Arhicli  they  receive  by  the  aftion  of  the  teetfei 
introduces  into  them  at  all  points,  both  the 
falival  juices  and  the  air,  which  this  juice  is  ft 
fufcc])tible  of  retaining,  as  is  proved  by  it 
frothy  property.  From  this  attenuatiou^  aw 
this  mixture  refult  in  the  alimentary  bole,  J 
difpofition  to  foften,  to  difTolvc,  and  alreadyt 
approach  to  the  nature  of  aUmentary  mattci 
In  deglutition,  and  along  the  courfe  of  th 
a^lbphagus  through  which  this  bole  paiTes, 
becomes  penetrated  with  more  anrmali^ed  liquid 
with  the  juice  of  the  oefophagus  which  alwaj 
gives  it  the  charader  of  animalization.  Thei 
are  even  animals,  efpecially  among  the  birc 
and  the  ve;  tiles,  in  which  the  digeft ion  of  tli 
aUnnents  commences  in  the  ocfophagus:  thi 
cafe,  however,  is  only  obferved  in  thofefpecic 
which  have  no  organs  of  maftication,  and  whici 
fwallow  their  prey  without  dividing  it.  W< 
frequently  find  in  ferj>ents,  entire  animals  thai 
that  have  not  yet  defcended  into  the  ftomach, 
and  that  are  already  greatly  foftened  in  tliatparl 
of  the  ocfophagus  M'hich  contains  them. 

3.  It  is  in  the  ftomach  that  real  digeflioD 
takes  place.  The  experiments  of  Reaumurainl 
Spallanzani  have  incontrovertibly  proved,  tliat 
the  aliments  arc  there  difTolved  by  the  gaftric 
juice;  that  this  juice  has  a  very  great  folveoi 
energy  which  a6ls  upon  all  the  organic  mattcft 
even  the  hardeft,  fuch  as  the  horns  and  tk 
bones ;  that  the  folution  of  the  alimcntt 
which  refult  from  it,    reduces  thera  in  fom^ 

totm 
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iours,  three  or  four  at  lateft,  into  a  kind  of 
femi-Hquid  Koniogeueous  bouillie,  foiuctimes 
flightly  acid,  moft  frequently  fwcct,  and  almoft 
without  tafte,  of  a  grey  colour,  and  which  is 
iCalled  chyme.  It  is  known  that  the  prefiure  of 
the  mufcular  ftomachs,  the  heat  which  con- 
ftantly  refides  in  them,  their  proper  motion,  or 
that  of  the  contiguous  parts,  are  merely  auxi*- 
liary  circumftances,  which  may  indeed  favour 
and  accelerate  the  folution  or  the  digeftion  of 
the  aliments,  but  which  are  not  capable  of  pro- 
ducing it  of  themfelves.  It  is  alfo  known, 
According  to  the  fame  experiments,  that  the 
gaftric  juicc,is  fo  antifeplic  in  its  nature,  that  li 
preferves  the  animal  matters  that  are  immerfeicl 
in  it  fox  a  long  time  from  every  alteration,  and 
Aat  it  has  been  employed   with  fucccfs  as  a 

I  topical  ant i-putrefcent:  it  not  only  prevents  all 
fermentation  of  the  aliments  in  the  ftomach, 
but  alfo  con-efts  and    deftroys  the   firft  putrid 

:*  Alterations  which  exift  in  the  animal  nutri- 
ttcnt 

4.  Though  nothing  has  been  found  by  the 
An^lyfis  of  the  gaftric  juice,  that  can  ferve  to 
fxplain,  rt  j&Wori,  the  remarkable  effecta  which 
it  produces  in  the  digeftion  of  the  aliments; 
■though    the  phofphates,   the  animal  mucilage 

'  the  muriates,  the  free  acid  which  it  commonly 

■  contains,  are  not  fuliicient  to  account  for  its 
^properties,  it  is  acknowledged  that  thefe  aic 
*ot  only  very  energetic,  as  1  have  faid,  but 
r  even 
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even  conftantly  afting;  that  they  exert  their 
poweitj  at  all  times,  and  in  all  the  circuraftances 
of  life,  and  even  fome  hours  after  death;  even  the 
coats  of  the  ftoniach  themfelves  are  not  exempted 
from  their  diffolvent  power.  The  celebrated 
Hunter  has  often  found  the  ftomach  ren- 
dered very  thin,  M'orn,  and  almoft  perfora- 
ted, in  the  parts  Avhere  this  juice  had  accu- 
mulated, and  efpecially  after  long  faftiog,  and 
in  the  bodies  of  pcrfons  M'ho  had  died  in  cod- 
fequence  of  long  protracted  difcafes. 

5.  Thcdigcfted  aliments,  reduced  tobouillie, 
united  \s\\\\  the  gaftric  juice  which  has  pene? 
trated  and  diffolved  tliem,  arrived,  with  the 
aid  of  the  natural  movement  \vhich  carries  them 
from  the  cardia  to  the  pylorus  in  the  cavity"Df 
the  firfi:  inteftine,  the  duodenum,  there  meet 
with  the  pancreatic  juice  of  the  bile,  which 
appears  to  me  to  aft  upon  the  chymousmafs,  in 
a  manner  that  has  hitherto  been  miftaken  by 
the  j)hyfio1ogifts.  It  has  been  faid,  that  the  ■ 
bile,  hke  foap,  fcrves  to  mix  the  alimentary 
oils  and  fats  with  water,  and  to  reduce  the  whole 
to  the  ftateof  akind  of  cmulfive  liquor,  which 
is  called  chyle.  This  cannot  be  its  ufe,  as 
there  are  fo  many  aliments  that  contain  neither 
fat  nor  oil,  and  fo  many  animnls  that  never 
take  any  fuch  fubftancc  amon^ft  their  mitri- 
ment.  It  appears  to  me  that  the  bile,  united 
with  the  pancreatic  juice,  rfFefts  a  real  preci- 
pitation of  the  chymous  fubfiancc;  that  il  is 

itfelf 
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itfelf  decompofed  in  decompofing  the  latter ; 
that  this  decompofition  confifts  in  the  feparation 
of  the  fweet,  white,  milky,  chylous  liquor, 
Xi^hich  retains,  with  the  nioft  fluid  part  of  the 
digeiled  aliment,  the  alkaline  and  faline  fub- 
ilance  of  the  bile;  and  in  a  concentration  of  the 
thickeft  and  leaft  digefted  portion,  mixed  with 
the  colouring  and  oily  part  of  the  bile,  forming 
the  matter  that  is  to  become  excrement. 

6.   By  the  truly  chemical  mechanifm,  the  fat 
portion  of  the  bile  flows,  and  the  too  great  re- 
dundance of    hidroirenated    animal  matter  is 
evacuated  at  the  fame  time  with  the  groflcr,  the 
the  more  folid  and  the  leaft  digefted  part  of  the 
aliments.     The  mafs  thus  precipitated  or  dc* 
compofed,  pafles  flowly  through  the  intcftinal 
canal,  by  the  periftaltic  motion  natural  to  this 
vifcus.     In  its  paflagc  it  is  prefled  by  the  fuc- 
ceffive  contraftion  of  the  mufcular  rings  and 
•fibres  of  the  intcftincs;  this  prclfurc   fqueczes 
out  from  it  the  chylous  liquid,  which  is  taken 
up  by  the  abforbent  and  chyliferous  veflbls  ; 
the  mafs,  deprived,  tlirough  all  the  length  of 
•   the^mall  intertines,of  this  fluid  and  mild  part,  is 
gradually  exhauftcd  of  it,  accjuircs  more  con- 
fiftence  and  folidity,  couibine?  more  intimately 
with  the  oily  and  colouring  matter  of  the  bile^ 
becomes  more  or  lefs  powerfully  altered,  acquires 
a  darker  colour,  and   dries  more  and  more  in 
the   large   inteftines,  alfumes   the  character  of 
excrement,  arrives  at  length  at  the  reftum,  the 

fides 
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fides  of  which  it  ftimulates  in  fuch  a  manner,  as 
to  produce  the  fenfation  which  folicHs  itsex' 
pulfion. 

7.  When  this  funclioq  iscxercifed  in  all  its 
force,  and  unimparied,  no  elaftic  fluid  is  difcn- 
gaged   in  the  itomach,  and  the  firft  inteflincs; 
carbonic  acid  is  formed  only  towards  theloweft 
regions  of  the  inteftinal  tube,  and  at  the  period- 
-when  having  defcended  into  this  part  of  th^ 
canal,  the  refidue  of  the  aliments  already  cott— 
verted    into   real  excrement,  begins  to  expe- 
rience,   by    its   detention    and  heat,    the  firfl 
movements  of  the  ipontaneous  and  putrid  de^ 
conipofition  of  which,  it   is  fufceptible.     The 
gas  which   is  developed  in  the  llomach,   thff 
wind,  the  carboiiated  and  fulphurated  hidrogcn 
gafcs  which  diftcnd  the   inteftines,  and  whici 
are    fometimes  extremely  fetid,     depend  on\j 
uppn  a  troubled  digeftion,    upon  a   feeblencfi 
and  inertncfs   in  the  quality,  or  a  diminutloB 
in  tlie  quantity  of  the   gaftric  juice,  uponia 
alteration   in    the  bile,     circumftances    whirl 
fometimes  concur,  to  leave   in  the  ahmentaiy 
mafs,  the  property  of  experiencing,  infteadrf 
being  converted  into  chyle,  that  fermentatioB 
peculiar  to  it,  when  the  digeftiVe  liquors  are  not 
fufficiently  ftrong,  or  not  fufficiently  abundaDt] 
to  overpower  and  flop  itsproduflion.     Accord- 
ingly thcfe  cafes  are  accompanied  with  inflatitHi 
of  the  abdomen,  liquid  acrid,  fetid,  diarrhoclic 
/evacuations,  and  pains  more  or  lefs  acute 
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1.  The  phenomena  and  refults  of  digeflion 
fo  tar  chemical,  that  tbey  may  be  reduced 
the  adion  of  a  folvent  liquid,  and  to  the 
Page  of  the  diflblved  aliment  into  capillary 
>es ;  accordingly,  it  is  one  of  the  functions, 
apparatus  of  which  is  the  lead  complicated, 
ich  requires  only  very  fimple  organs,  which 
eives  but  very  little  influence  from,  and 
ts  not  require  the  concurrence  of  mod  of 
'  other  functions,  which  is  conftantlv  and 
ily  executed  in  animals  of  the  lead  com* 
::ated  organization,  even  in  thofe  that  are 
littite  of  brain,  of  nerves,  of  heart,  and  of 
Tels.  It  correfponds  in  fome  meafure  with 
t  fimplicity  of  the  effefts  which  take  place 
the  roots  of  plants.  As  being  indifpenfable 
the  fupport  of  the  body,  and  tlie  life  of  ani- 
lis,  it  is  exercifed  with  great  facility  ;  it  ef- 
pes  the  aftion  of  many  of  the  external  caufes 
d  organs,  though  it  is  not  entirely  exempt 
>in  it  in  man,  on  account  of  the  energy  and 
ifibility  of  a  great  number  of  nervous  fila- 
?nt8  which  envelope  or  are  contiguous  to  the 
•mach. 


Article 
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Article    V. 

Of  the  Chemical  Phenomaia  which  takepbict 
in  Secretion  and  Tranfpiration. 

1.  SECRETION,  or  the  reparation  of  fcveral 
diflferent  liquids  from  the  blood,  in  difFerent 
organs  of  the  bodies  of  animals,  is  perhaps  the 
funftion  leaft  known,  though  at  the  fame  time 
it  is  the  moil  generally  diffufed  It  is  found 
in  the  vegetables,  in  which,,  in  fa6l,  it  is  not 
uncommon  to  fee  the  fap  give  rife  to  peculiar 
and  different  juices  in  their  different  paits,  in 
M'hich  fome  have  even  carried  the  analogy  fo 
far  as  to  admit  glan^ls,  and  a  glandular  fyftcnu 
Phyfiologifts  have  fucccflTivcly  imagined  feveral 
theories  for  explaining  the  iiature  of  fccretion; 
they  are  all  more  or  lefs  hypothetical  or  ini' 
probable.  For  the  greater  part  they  fuppofe 
the  diflcrcnt  animal  fluids  to  he  contained  ready 
formed  in  the  blood,  fo  that,  according  to  this 
opinion,  fecretion  confifts  merely  in  their  repa- 
ration by  the  glands.  Its  mechanifm  is  fup- 
pofcd  to  be  explained  by  the  difference  in  the 
diameter,  length,  and  convolutions  of  the  vcfl'els, 

and    even  bv  the  varieties  in  the  forms  of  the 

•I 

holes,  with  which  the  glandular  fyftem  is  fup- 
pofcd  to  be  perforated  :  hence  the  exprclfioniot 

flraincrs 
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ilrainers  and  filtres  fo  frequently  ufed  in  pby- 
fiology. 

2.  It  can  no  lonsrer  be  admitted  that  ihe 
blood  is  a  mixture  of  all  the  animal  liquids, 
that  it  is  formed  of  faliva,    of  bile,   of  gaftric 

juice,  of  urine,  &c.  fmce  the  moft  exaft  analyfis 
does  not  exhibit  thefe  liquids  in  it;  and  though 
all  their  competent  parts,  as  well  as  thofeof  the 
folids  are  in  fad  contained  in  it,  they  exift  there 
without. being  combined  as  they  are  in  each  of 
thefe  bodies.  The  blood  is  manifeftly  a  homo- 
geneous liquor,  of  one  general  nature,  but  dif- 
pofed  to  form  all  the  animal  matters,  from  the 
moft  tranfparent  and  leaft  compounded  liquid. 
fuch  as  the  humour  of  the  tranfpiration,  to  the 
hard  and  folid  texture  of  the  bones ;  it  ferves 
to  conftitute  the  faliva,  the  bile,  the  urine,  as 
it  ferves  to  repair  the  mufcular  flefli,  the  mem- 
branes, the  vifcera;  but  thefe  different  matters 
.are  not  all  contained  ready  formed  in  it,  and 
the  fccretion  muft  not  be  confounded  with  a 
Reparation,  or  a  filtration,  as  has  been  pretended. 

3.  As  fecretion  cannot  be  confidered  as  a 
piechanical  operation,  it  muft  neceflarily  belong 
.to  the  chemical  phenomena;  it  muft  confift  in 
a  change  of  nature  which  the  blood  under- 
goes in  every  glandular  or  fecretory  organ : 
accordingly  we  fee  that  in  the  vicinity  of  each 
of  thefe  organs  or  of  the  organic  fyftems,  the 
fanguineous  veflcls  are  difpofed  in  fuch  a 
inannerasto  permit  the  liquid  whfch  they  con- 
^n  to  aifume  a  peculiar,  nature,  and  to  pro- 
duce 
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duce  there  the  modifications  required  by  its 
compofition.  This  is  a  preparatory  difpofition,  a 
fprt  of  appropriation,  which  has  not  efcaped 
the  notice  of  the  moll  ingenious  phyfiologito. 
In  no  part  is  this  preparation  more  marked 
than  in  the  vicinity  of  the  liver  or  in  the 
hepatic  fyftem ;  I  have  noticed  it  fufficiently 
in  the  article  concerning  the  bile  and  the 
fat 

A.  Analogy,  the  light  of  which  is  frequently 
the  only  guide  which   we  can  yet   follow  in 
phyfiology,  neceffarily  induces  us  to  believe 
that  it  muft  be  with  all  the  fecretory  organs,  as 
with  that  of  the  bile;  that  the  ftrufture  of  the 
contiguous  veflels  or  of  thofe  which  penetrate 
them ;  that  the  number  of 'thefe  veffels  itfelf,  and 
the  varied  proportion  of  the  red  and  the  white 
ones;  the    difference   of   temperature    which 
follows  this  proportion  ;  in  a  word,  all  the  cir* 
cumftances    of    organifation    which  may  in* 
fluence  the  nature  of  the  liquors  of  which  thfy 
are  the  conductors,  muft  be  fufticiently  diver* 
fified  to  produce,  in  the  chemical  elaboration  of 
the  humours,  a  difpofition  to  become  faliva  in 
the  vicinity  of  the  falivary  glands,  urine  in  the 
neighbourhood  of  the  kidnies,   &c.     It  may  be 
conceived    that    this     difpofition,     dependent 
upon  the  vafcular  apparatus,  confifts  cfpecially 
m  the    retardation,    the   acceleration,   the  re- 
frigeration, or  the  calefadionof  the  blood; the 
lols  or  the  abforption  of  fomc  principles;  that 

it  is   to  this  that   the  different  nature  of  tlic 

blood 
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blood  in  the  diflFerent  regions  of  the  body  is  to 
be  attributed  ;  that  thus  the  aerated  blood  of  the 
fuperior  parts  feenis  difpofed  to  form  light, 
frothy,  &c.  liquors ;  that  the  retarded  and 
hidrogenated  blood  of  the  vena-porta  al- 
ready inclines  towards  the  oily  charafter  of  the 
bile,  &c.  &c. 

5.   As  yet  chemiftry  can  furnifh  only  genera- 
lities upon  this   fubjeft ;    and   if  it  be  under- 
wood that  it  belongs  to  the  province  of  this 
fcience  to  explain  the  caufes  and  the  products 
of  tlie  fecretions,  it  is  neceflary  that  it  fhould  be 
^ucli  farther  advanced  than  it  yet  is,  that  it 
Aotald    poflefs  much  more  numerous  experi- 
^Mi^ts,  much  more  exaft  inquiries,  and  many 
mor^  animal    analyfes    than   it  yet  does,    in 
<>rd^M  to  account  for  what  paifes  in  each  par- 
ticixlar  fpecies  of  fecretion.     It  would    be  ne- 
^^^flf^ry    to    determine     the   temperature,     the 
cor^Cjftence,   and   the  nature    of   the    cerebral 
Wood,  thofe  of  the  blood  of  the  vena-porta^ 
of     t:he  blood  of  the  renal  arteries,  before  the 
^^^^^hanifni  of  the  fecretions  which  take  place 
in  ^lie  brain,  in  the  liver,  in  the  kidneys,  can  be 
coi:rjprehended.     It  will  l>e  no  lefe  neceflary  to 
sicf^xiire  a  better  knowledge  of  the  ftrufture   of 
ihe  glands,  and  to  carry  this  part  of  anatomy 
^yond   the  point  at  which  it  has  arrived,  in 
order  to  inveftigatc  what  kind  of  influence  the 
organization  and  the  vafcular  texture  exercife 
itt  the  formation  of  the  ditterent  fluids. 

6.  The 
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6.  The  fecretion,  confidered  in  the  way  we  have 
feen  it  in  the  four  preceding  numbers,  greatly  ex- 
tends the  limits  of  this  funftion,  fince  we  mufl 
now  define  every  change  of  nature  in  the  bloody 
from  whence  the  formation  and  feparatton  of 
a  liquid  or  folid  animal  matter  refults  ;  whether 
this  matter  be  deftined  to  remain  in  the  interia*" 
of  the  organs,  or  whether  it  be  to  be  rejedccB 
out  of  the  body.     Thus,  bcfides  the  fecretio 
of  the  cerebral  liquids,   of  the  tears,  of  th 
nafal  mucus,  of  the  faliva,  of  the  cerumen  of  th^ 
bronchic,  gaftric  and  pancreatic  juices,  of  th^ 
bile,   of  the  urine,  of  the  tranfpiratory  humour^ 
of  the  liquid  of  the  interior  cavities,  of  th^ 
fperm,  and  of  the  milk,  we  muft  comprebend 
in  this  fundlion  the  feparation  and  the  depofi' 
tion   in    the   different  organs  of  the  matters 
which  conftitute  and  repair  them,   of  the  al- 
bumen of  the  brain  and  nerves,  of  the  gelatiao 
of  the  membranes,  of  the  fibrine  of  the  mufcles^ 
of  the  calcareous  and  gelatinous  phofphate  of 
the  bones. 

7.  Though  moft  of  thefe  matters  appear  to 
be  completely  contained  in  the  blood,  yet  tlieir 
precipitation  into  the  texture  to  which  they 
belong,  cannot  be  confidered  as  a  fimple  fepara- 
tion ;  fince  it  is  accompanied  with  a  modification 
in  the  properties,  in  the  nature,  and  the  coni- 
pofilion  of  each  of  thefe  matters;  fincc,  as  I 
have  lliown  in  the  chemical  hiftory  of  each  of 
them,  the  cerebral  pulp  is  not  exadly  the  faro« 
albuminous  matter  as  that  of  the  ferum  of  tlj<^ 

blood: 
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ood ;  the  gelatine  is  not  infulated  in  this 
quid  as  in  the  membranous  texture;  the 
lufcular  fibrine  has  not  a  charafter  abfolutely 
leutical  >nth  that  which  exifls  in  the  fangui- 
eous  fluid,  and  the  phofphate  of  lime  is  not 
Sbciated  in  the  latter,  with  the  gelatinous  fub- 
auce  which  connects  its  particles  in  the 
ffeous  texture.  Hence  it  follows  that  fecre- 
ion  always  admits  a  change  in  its  exercife,  a 
ertain  modification  in  the  matter  which  is  its 
roduft. 

8.  Amongft  the  different  kinds  of  fccretion, 
here  are  few  which  have  fo  many  direft  relations 
i^ith  the  chemical  phenomena  as  the  tranfpira- 
ion,  on  account  of  the  air  which  receives  the 
>ioduft,  and  of  the  contadof  this  fluid  which 
» neceflary  to  its  fupport.  Though  many  re- 
earches  ftill  remain  to  be  made  upon  this 
Qodiout  upon  the  quantity  and  nature  of  the 
iquid  which  is  difcharged  from  the  flvin,  upon 
^he  variations  M'hich  it  experiences,  upon  the 
Wud  of  influence  which  it  receives,  from  the 
interior  of  the  animated  body  and  the  ft  ale  of 
the  organs,  modern  chcmiftry  has  already 
touml,  in  its  no  lefs  exad  than  ingenious 
[heories,  refults  capable  of  caufing  a  change 
'tt  the  opinions  of  the  phyfiologifts  and  phyfi- 
^ns  rcfpeding  the  tranfpiration;  they  arc 
chiefly  to  be  afcribed  to  the  experiments  made 
»a  conjun6lion  by  Lavoifier  and  Citizen  Se- 
guin.  Thefe  refults,  indeed,  relate  only  to  the 
*ftion  of  the  air,  which  has  hitherto  been  very 

little 
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little  known,  or  very  inaccurately  iludied,  and 
refpecling  which  Sandorius,  Dodart,  EeiU 
Bryan  Robinfori,  J/ Rye,  Gorter,  LiningSi  and 
Hartman,  notwithftanding  their  numerous  et-* 
periments,  had  only  imperfed  notions,  or  rather 
erroneous  and  falfe  ideas. 

9.  The  tranfpiratidn  with  refpefil  to  the  cu- 
taneous furface  by  which  it  takes  place,  is  only 
the  evaporation  of  a  fluid,   in  a  great  measure 
aqueous,  which   is  efFefted   by  virtue  of  the 
attraction    exercifed   by   the    air    upon    this 
fluid.     There  is  no  tranfpiration  without  tlic 
contaft  of  the  air,  which  is  its  folvent     When 
it  is  regular  and  complete,  it   is  at  the  lame 
time  infenfible,  as  Uie  fluid  exhales  diflblved 
into  vapour  in  the  air,   which   is  its  neceflaiy 
excipient      The  fweat    is     only   the    excels 
of   the    tranfpiration    which  the  air    cannot 
dillolve.     In  a  part  of  the  flcin,   that  is  well 
covered  and  entirely  defended  againft  thccon- 
taft  of  the  air,    there  is  no  tranfpiration;   but 
the  liquid  which  the  force  of  the  heart-propcb 
to  the  extremities  of  the  arteries,  accumulates 
upon  the  flcia  in  more  or  lefs  abundant  drops^ 
The  cloths  oppofe  the  vaporifation  of  the  in- 
fenfible tranfpiration    only  partially,  as  tbey 
admit  more  or  lefs  of  the  accefs  of  the. air. 
The  tranfpiratory  humour  maybe  collefted  in 
oil-fkin     bags  covered  with   elaftic-gum  and 
applied  to  the   two   extremities  of  a  limb  in 
fuch  a  manner  as  to  intercept  all  communica- 
tion with  tli«  air.    Thus  Citizen  Seguin,  in  the 

experiments 
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>eriineDts  which  he  made  with   Lavoificr  by 
)lytng  to  himfelf  a  large  filk  bag,  which  clofe- 
inveloped  his  ^vhole   body,   and  w^s  folidly 
led   round  liis  mouth,  found    the  means  of 
aftly  meafuring  what  he  loft  by  the  (kin,  by 
5  weight  of  his  body  thus  inclofed,  compared 
ih  that  which  it  had  in   the  air   durina:  the 
nefpace  of  time;  and  likewifc  of  determin- 
g  the  proportion   of  water  which   paffes  off 
'  the  lungs,  as  well   as  the  relations  of  thefe 
nftions  w  ith  the  ftate  of  the  body. 
10.  It  follows  from  this  firft  datum,  that  the 
ier  and  hotter  the  air  is,   the  more  abundant 
e  infenfible  trani])i ration  muft  be;    that  the 
ore  or  lefs  rapid  motion  of  the  air  has  a  great 
Buence  upon  this  funfiion,  as  upon  an  evapo- 
tion;  that  air  faturatcd   with  water,  entirely 
inihilates  it,  as  though  the  bodv  of  the  animal 
W  immerfed  in  water ;  tliat  when  the  vital  force 
bich  impels   the  humours  from  the  ccntie  to- 
irds  thecircumrcrcnce,  and  which  is  tlie  pri- 
liycaufeof  tlie   tranipiration,  is  remarkably 
minifhed^  the  air,  fuppoGng  it  to  be  verj^  dry 
id  of  a  great  folvent  power,   may  pt'netrate 
to  the  pores  of  the  Ikin,  and  there  difiblve  the 
imtdity,   which  will  occcfion  its  deficcation, 
takes  place  in  bodies  deprived  of  life,  fivins, 
id  woods,  which  dry  at  their  furface,  towards 
ilich  the  water  is  o-raduailv  earned  as  in  ca- 
llary  tubes  ;  that  in  the  calcs  where  the  vital 
ipulfe    of  the   li  ]uids   is  greater    than    the 
Ivent    quality  of  the    air,    liquid    drops  or 
Vol.  X,  N  n  fwtat^ 
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fwcat,  are  formed  upon  the  fkin;  that  if  the  iff. 
found  always  on  the  elevation  of  its  tempcn^  • 
ture  wherewithal  to  faturate  itfelf  proportioft- 
ably  with  water,  it  would  never  augment  the 
infenfible  tranfpi ration;  that  ihouid  it  go  ib 
far  as  to  elevate  itfelf  above  the  human  tc^lpe^ 
ature;  and  at  the  fame  time  iatarate  itfelf  with 
water,  it  would  rather  depofi*  drops  of  water 
upon  the  fkin  than  diffolve  any. 

11.  All  thefe  confiderations  refpefiing  tbt 
air,  as  a  folvent  of  the  matter  of  tranfpiratioih 
lead  us  to  feveral  refults  different  from  thofe 
which  have  hitherto  been  advanced  upon  th» 
fun^ion :  fuch  is  that  efpecially  of  the  coM 
air  diffolving  water  at  the  furface  of  the  body, 
and  favouring  tranfpiration  more  than  bol 
air.  in  fad,  the  air  at  0  of  temperature,  aiKl 
little  charged  with  humidity,  becomes  heated; 
when  it  touches  the  fkin,  and  by  thirty  twa 
times  a  more  powerful  folvent  of  the  water; 
fo  that  at  this  temperature  our  bodies  lofe  moit 
than  in  the  hot  feafon.  This  augments  greatly 
if.  the  .cold  temperature  of  the  air  is  joinel 
with  a  confiderable  motion,  or  agitation  whi(^ 
frequently  renovates  its  mafs  or  folvent  ftn- 
tum.  Accordingly,in  cold  and  windy  weathen 
the  tranfpiration  is,  ceteris  paribus^  at  M 
maximum^  this  is  what  then  renders  theftift 
dry,  and  as  it  were  fcaly ;  while  in  thefunuDO^* 
efpecially  when  the  air  is  humid,  tlie  fkin  ii 
moift   and   the   memberj^    fwelled     Thus  the 

'  agitation 
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by  cxadly  covering  the  fkin,  they  almoftjcom- 
^ely  interrupt  the  contaft  of  the  air,  and 
prerent  the  folution  of  the  water  by  this  fluid, 
wWch  they  are  not  capable  of  abforbing.  Oft 
the  fame  account,  the  ufe  of  woollen  ftuffs  worn 
iipon'the  (kin  is  ufeful  in  fome  cafes,  fron)  the 
obfiacle  which  they  oppofe  to  the  tranfpira- 
Son  rather  than  from  the  augmentation  of  this 
excretion  which  has  neverthelefs  been  always  at- 
tributed to  it :  this  proves  that  the  afltcftions  in 
vhichthis  kind  of  clothiuif  is  of  fervice  do  not 
proceed,  as  has  been  believed,  from  fupprefled 
tranfpiration,  but  rather  from  excefs.  or  irre- 
golarity  in  this  cutaneous  evacuation.  Whea 
Wcwifli  to  favour  the  difchargcof  the  tranfpira^ 
twy  humour  by  the  choice  of  clothes,  we  ought 
b  take  thofe  of  linen  or  cotton  fluffs,  which 
lavinga  great  attradion  for  water,  foon  imbibe 
!iiid  become  impregnated  with  it ;  they  mufl  be 
frequently  changed  in  order  in  fome  fort  to 
replace  the  air,  which  does  not  immediately 
touch  the  fkin. 

15.  The  animals  whofe  bodies  arc  covered 
Irithhair  mufl  tranfpire  much  and  fweat  little, 
fcecaufcthe  humour  of  the  tranfpiration,  dif* 
hfed  over  the  whole  continuity  of  the  hairs, 
■ndthusprefenting  afurface  perhaps  a  thoufand 
times  greater  than  the  fkin,  is  much  more  quick- 
betaken  up  and  diffolved  by  the  air,  than  would 
^  the  cafe  if  it  remained  upon  the  furface  of 
flatter.  Befidcs,  the  air  infinatins:  itfelf 
^^^tween  the  hair,  becomes  more  heated  than 

by 
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by  the  mere  contad  of  the  fkin,  on  account  of 
the  larger  furtace  which  it  touches,  and  tiiw 
beconnng  a  better  folveut  of  water,  it  oiuft 
take  up  a  much  larger  quantity  than  from  fnp 
maU  with  a  naked  {kin.  It  is  undoubtedly 
owing  to  this  circuniftance  that  feveral  of  tto 
mammalia  have  been  faid  never  to  fweat 

There  are  ftill  many  curious  inquires  toniakt 
relative  to  this  .  fubjcft,  among  thp  yaripttl 
clafliss  and  genera  of  animals. 


Article   VL 

()f  the  Chemical  Phenomctm  which  tahe  placf 

in  Nutrition. 

\.  NUTRITION  prefents  great  difficulti« 
to  the  phyfiologift.  It  is  not  only  veiy 
difficult  to  determine  how  a  primitive  homo? 
geneous  liquid,  the  blood,  contains  all  the  dif- 
ferent materials  proper  for  conftitutingthedif' 
ferent  parts  of  the  body;  but  it  is  ftill  moreib 
to  knou'  how  the  various  liquids  which  ema- 
nate from  it  are  converted  into  folid  niattcn 
which  inccfiantly  attaching  thcmfelves  to  the 
organized  textures  of  which  the  vifceraandthe 
parts  of  the  body  are  compofed,  perpetually 
renovate  the  mafs,  and  thus  repair  the  lofe 
^vhich  are  occafioned  by  the  vital  movemeois 

3.  The  problem  of  nutrition  is  cdmpoM 
of  two  other  problems  equally  important  awl 
difficult  to  be  refolved.     The  ob^cft  of  the  M 

.  is 
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is  to  determine  how  tlie  org^ans  or  folid  parts 
.augment  in  extent  and  weight  during  a  certain 
jperiod  of  the  life  of  animals  confecrated  to  their 
growth;  and  why  this  growth  flops  at  a  certain 
period ;  the  fecond  relates  io  what  takes  place 
jafter  growtliy  and  in  maintaining  the  organs  in 
tfhe  fame  ftate  of  extent,  of  form,  of  weight, 
.and  efpecially  of  vital  powers,  or  to  the  uninte- 
jupted  repaiation  of  the  parts  which  are  def- 
Iroyed  by  the  aftion  itfelf  which  they  exert* 

3.  Iri  order  to  explain  the  phenomenon  of 
growth,  it  has  been  fuppofed,  that  the  organs 
were  originally  formed  of  parts  fufceptible  of 
great  extenfiou,  of  cells  or  laminas  united  or 
folded  together,  which  receiving  into  their 
pores  or  at  their  furfaces  the  nouriihment  which 
18  applied  to  them  by  the  work  of  nutrition, 
become  elongated,  extended,  and  unfolded 
to  a  determinate  magnitude  according  to  tho 
species  of  the  animal,  and  the  developement,  or 
of  which  extenfion  does  not  ceafe  till  tlie  period 
when  they  can  no  longer  yield  to  the  elongation; 
it  was  neceffary  alfo  in  this  theory,  to  fuppofe 
a  determinate  primitive  form  in  the  organs,  and 
to  confider  thcfe  as  kinds  of*  moulds  upon 
which  the  anipial  matter  applies  itfelf  at  all 
points. 

4.  What  belongs  to  the  province  of  clieraif- 
try  in  this  firll  part  of  the  problem  of  nutrition, 
is  the  rapid  and  eafy  formation  of  all  the  dif- 
ferent compounds  which  are  dcftined  to  enlarge 
each  of  the  organs  of  tire  body  :  and  firii,  the 

very 
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very  confidcrable  digeftivc  jyoMcr;  the  quantity 
and  folveiit  energy  of  the  gaftric  juice,  vhicl* 
producing  a  more  frequent  and  greater  ip^ 
petite  or  hunger,  requires  a  more  ample  acca- 
niulation  of  aliments  in  the  ftomach;  a  more 
rapid  effeft  of  the  liematofis  by  the  more  fre- 
quent refpiration  and  circulation  ;  a  morefpeedy 
renovation  of  the  blood,  as  well  as  a  more  ealy 
and  quick  feparation  of  the  different  materials, 
^vhich  conftitute  it  in  the  organic  regions  to 
which  it  gives  life ;  a  more  powerful  attraSion 
of  each  texture  for  the  matter  appropriate  to 
it,  and  which  is  conveyed  to  it  in  greater  abun- 
dance and  with  greater  celerity  than  in  the 
other  periods  of  life;  finally,  a  more  accelerated 
and  more  powerful  concrcfcibility  in  the  nu- 
tritious humour,  accompanied  however  with  an 
energetic  abforbent  power  in  the  whole  fyflcrn 
of  white  veflels. 

5.  As  to  I  he  common  or  funple  maintenanceof 
the  organs  after  the  end  of  growth  and  till  that 
of  life,  it  is  performed  by  the  fame  mechanifm; 
it  admits  the  fame  chemical  phenomena;  it 
fuppofes  the  uninterruj)tcd  confequencc  of 
the  aflimilating  power,  and  only  fhewsit  di- 
miniflied  in  its  energy,  and  gradually  lofing, 
till  old  age,  a  part  of  its  force.  In  order  to 
account  for  the  tranfition  of  the  nutrient  ii- 
qu'^^ls  into  the  folid  and  organic  ftate,  phyfio- 
logifts  have  admitted  with  the  ancients,  a  plaftic 
power,  or  a  general  concrefcible  propcrtj*, 
which  has  appeared  to  them  fuflicient  for  the 

explanation 
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ilanation  of  this  phenomenon.    The  modem 
nnifts,  who  have  advanced  a  little   farther 
mhad  been  done  before  them  in  feeking  into 
icaufeand  the  nature  of  this  concrefcibility, 
ow  now  that  it  proceeds  from  the  combina* 
>naf  oxigen,  and  that  it  is  on  this  account 
It  the  animal  liquors  have  fo  much  difpoli- 
mto  abforb  this  principle. 
'.  Though  nothing  is  yet  known  refpedling  the 
iticular  nutrition  of  each  organ,  or  refpe6U' 
gtbe  influence  exerted  upon  it,  both  by  the 
flcm  which  furrounds  it  and  that  of  the  or- 
inic  texture  itfelf,  we  fee  that  this  fundion, 
ttifidered     generally,    fuppofes     a    complete 
Emilatton,    an    entire    change  of   primitive 
imentary  matter    into    each    particular    or- 
inic  fubftance ;    that  this   aflimilation,  com* 
enced  in  digeftion,  continued  in  refpiration, 
moft completed  in  thediflercnt  ftages  of  thecir- 
ilation,  and  entirely  terminated  at  its  entrance 
to  each  organ   to  be  nouriflied,  principally 
wfifts  in  the  lofs  of  the  carbon  and  hidrogen, 
the  augmentation  of  the  azote,  and  in  a  fort 
'traufmutation  which  has  hitherto  been  named 
limalization.       Notwithftanding   the   varied 
itures  which   the    textures  of  the   different 
"gans  appear  to  prefent,  we  may  clafs  them  in- 
»three  or  four  matters,  as  I  have  feveral  times 
id;    namely,  the  gelatin,  which    forms   the 
ife  of  the  membranous   textures;    the  albu- 
icn,  which  conftitutes  that  of  the  brain,  of  the 
erves,and  of  the  parencbymaof  the  vifcera;  the 

fi  brine 
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fibrine  which  compofes  the  mufcular  fibfei, 
and  the  gelatiniferous  phofphate  of  Um€^  vhidi 
belongs  to  the  bones^ 


Article   VII. 

Of  the  Chcmimal  Phenomena  which  takephtuk 

Irritability. 


i .  NEARLY  forty  years  have  e\sLp{pd  fii 
phyfiologifts  firft  perceived  fome  relations  U^ 
tw^en  the  irritable  force  of  the  mufcular  fibrn^ 
and  tlve  chemical  powers ;  becaufe  iince  the 
experiments  of  HaUer,  they  haCVe  obferved 
that  the  acrids,  the  acids,  the  alkalieSy  tht 
metallic  faltSy  have  the  power  of  exciting,  hf 
the  flighted  contad,  the  contradion  of  thcfe 
fibres;  and  they  have  even  derived  from  this 
effe6l  the  appellation  of  irritability,  which  has 
been  given  to  this  fuu6lioni  which,  whilft 
it  prefents  the  nioft  ftrongly  marked  charadeif 
of  animated  bodies,  has  appeared  involvedi 
with  '  refpeft  to  its  caufe  and  efre6ls  in  in- 
furmountable  difficulties.  The  immediate 
conclufion  which  had  been  drawn  from  tlic 
a/*tion  of  acrid  and  irritating  fubftances 
upon  the  contraftile  mufcular  property,  was 
iormcrly  confined  to  the  fuppofition,  that  tht 
will  and  vital  power  conveyed  into  the  mufcH 

in 
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D  order  to  caufe  their  motion,  a  (limulus  ca- 
lablc  of  exciting  their  contraftion,  as  was  done 
►yany  extraneous  acrid  body,  with  which  they 
we  touched. 
1  The  difcoveryof  Galvani,  and  the  labours 
tf many  modern  phyfiologifts,  efpecially  pf  Mr, 
lumboldt,  upon  this  clifcovery,  have  ihewn 
hat  the  chemical  properties  have  great  uiflu- 
1ICC  upon  the  exercife  of  the  irritable  power 
f  the  mulcles,  and  tliat  the  adion  which  takes 
lace  during  thcif  contraction  between  the 
lervous  pulp,  and  the  mufcular  fibre,  has 
RcDtial  relations  with  the  phenomena  that 
dong  to  the  province  of  chemiflry.  Different 
letaU,  the  one  touching  a  nerve,  and  the 
tbeFamufcle,  or  attached  on  each  fidetpthef^ 
bies^  by  the  name  of  armatures,  and  a  com- 
tDnicatioD  being  afterwards  by  means  of  a 
letallic  branch,  excite  a  more  or  lefs  violent 
MiFulGon  in  the  mufcles  of  an  animal  recently 
Ued,  The  mere  immediate  contadl  of  a  muf- 
e  a&d  a  nerve,  both  laid  bare,  produces  the 
me  effeCt.  A  fimilar  one  is  made  to  take  place 
x>n  living  animals;  frequently  thefe  experi- 
etits^  applied  to  different  parts  of  the  mouth 
id  of  tlie  face,  or  of  the  inteftinal  tube^  give 
fe  to  fenfations  of  fmell,  of  tafie,  of  pain,  of 
eat,  of  vifion,  and  even  to  augmented /ecre- 
9Ds  or  evacuations.  The  modern  works  upon 
idvanifm,  or  the  metallic  irritation,  are  replete 
11^  fa^  that  prove  thefe  aliertions. 

3.  Many 
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3.  Many  philofophers  believe  that  the  pheno- 
mena of  galvanifm  depend  upon  electricity,  and 
proceed  from  theeledric  fluid ;  this  is  efpecially 
the  opinion  of  the  celebrated  Profeflbr  Volla; 
however,  Mr.  Humboldt  has  found  bodies 
which,  without  being  conduAors  of  eleftricily, 
are  fuch  of  galvanifm.  But,  even  fuppofing  that 
ulterior  refearches  might  convince  all  philofo- 
phers that  thefe  two  phenomena  proceed  from  the 
fame  caufe,  galvanifm  would  neverthelefs  be 
referable  to  a  chemical  efFcft,as  there  manifefily 
cxifts  fuch  a  one  in  eleftricity.  In  order  to 
conceive  this  connexion  between  the  galvanic 
phenomenon,  and  thofe  which  depend  upon 
chemical  powers,  we  muft  admit  vaporous  at- 
niofpheres,  more  or.lefs  thin  at  the  furfaces  of 
all  bodies,  and  efpecially  thofe  of  metals;  the 
fmell  which  they  exhale  to  a  certain  diflance, 
the  oxidation  frequently  very  prompt  which 
they  undergo,  when  they  are  placed  one  upon 
the  other  under  water,  evidently  prove  the 
cxiftence  of  thefe  atmofpheres,  and  the  chemi- 
cal aflion  to  which  they  are  fubject. 

4.  With  this  firft  datum,  it  is  impoifibleto 
deny  a  chemical  efteft  in  the  galvanic  pheno- 
menon, and  confequently  in  the  mufcular  con- 
traftion,  or  the  exercife  of  the  irritability  of  the 
mufcles.  Even  the  manner  in  which  this  irri- 
tability,' or  fufceptibility  of  the  mufcles  to  the 
galvanic  irritation,  is  weakened  or  augmented 
in  which  it  is  checked,  or  its  duration  pro- 
longed,   by  the  aid  of    chemical    powers,  or 

different 


.  OF    IRRITABILITY.  SS7 

jifTerent  re-agents,  farther  proves  its  intimate 
relation  with  the  laws  of  clieniiftry ;  but  of  what 
nature  is  the  chemical  aft,  the  kind  of  com- 
bination or  of  decompofition  which  takes  place 
in  the  mufclc  or  in  the  nerve,  or  in  both  at  once, 
at  the  moment  when  the  mufcular  contraftioa 
is  performed ;  and  how  are  the  ihortening  and 
the  fwelling  of  the  fibre  its  confequenc^?  All 
this  is  ftill  a  problem,  which  can  only  be  folved 
in  imagination,  fnice  experiment  has  not  yet 
been  able  to  teach   us  any  thing  refpefting  this 
fubjeft.    It  only  appears  fufficiently  certain  that 
this  eifeft  of  the  decompofing  or  recompoiing 
attraftions  does  not  fenfibly  change  the  nature 
of  the  mufcle  and  of  the  nerve,  and  that  the 
caufe  which  gives  rife  to  this  effeft,  is  changea- 
ble, moveable,  and  in  fome  fort  accelTory  to  the 
mufcular  fibre,  Cnce  the  efle6t   diminiflies  or 
augments      the    activity,     promptitude,     and 
force;  fince  the  fibre  experiences  fatigue  under 
It,  and  requires  a  reftoration  which  is  procured 
to  it  by  repofe. 

5.  There  is  reafon  to  believe,  that  it  is  at 
the  point  of  contaft  between  the  nerve  and  the 
mufcular  fibre  that  this  takes  place,  that  it  is 
between  two  fubftanccs  exifting  in  thefe  two  or- 
ganic textures  that  it  is  exercifed;  that  the  nerve 
brings, by  the  aftion  of  the  will  or  any  ftimulus, 
thcmatter  which  gives  rife  to  it ;  that  this  is  \\'hat 
'  bas  been  called  the  nervous  fluid,  or  the  animal 
fpirits;  that  the  contraftion  confifts  in  this  re- 
aiStion  itfelf  between  the  two  textures :  that 
the  chemical  adion  having  taken  place,  and  the 

ftatc 
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ftate  of  the  bodies  changing  by  this  cbemtcai 
efFeft,  are  the  caufes  which  renders  it  fo  rapid^ 
and  which  fo  foon  bring  about  its  ceiTation;  a» 
well  as  the  relajcation  of  the  fibres  which  is  its 
confequcilce ;  that  it  is  on   this  account  tbafc 
the  voluntary  effort  of  a  continued  contraAioii 
requires  a  confiderable  force,  of  which  laflitude 
and  pain  are  the  neceffary  confequences.    It  is 
alfo  evident,  according  to  this  theory,  that  aU 
the  movements  in    the  animal  economy,  de- 
pendent   upon    mufcular  irritability  muft  k 
intermittent,  or  marked  by  fucceflive  periods'of 
aftivity  and  repofe;  that  the  heart,  being  the  mofi 
energetic,  the  tnoft  vigorous,  and  the  mod  in* 
dependent  of  all  the  mufcles,  muft  have  a  mom 
abundant  and  more  frequently  renewed  fource 
of  irritability  and  motion  than  all  the  others; 
as  appears   from   the  confideraWe  quantity  of 
blood  which  it   receives,  and  of  nerves  which 
arc  difpered  through  its  texture. 


Article    VIII. 

Of  the  Chemical  Phcnomeym  xvhich  take  place 

in  SenJibUUy. 

1.  IRRITABILITY  prcfents  to  the  philo- 
fopher  but  very  few  applications  of  cbemiilry, 
though  it  may  be  perceived  that  its  caufc  and 
its  eft'efts  are  fubgcA  to  the  chemical  attradion^ 

4  or 


tf  at  leaft  are  much  acrcompanied  by  them,  as  ap* 
pears  from  the  galvanic  experiments.  Sen* 
5b£lity  is  ftill  more  abftrufe  in  its  mechanifm, 
ittd  in  its  fource.  The  theory  of  this  funftioa 
»  <iovered  with  the  mod  impenetrable  veil ;  it 
J  a,  myfteiy,  the  depth  of  which  no  human 
nind  has  yet  been  enabled  to  fathom.  The 
i^oft  minute  diffeftions,  the  moft  multiplied  ' 
P**periments,  phenomena  the  beft  defcribed,  and 
J-^  beft  compared  by  phyficians,  who  have  fa 
wany  opportunities  for  obferving  all  the  cir- 
^mftances^  which  fenfibility,  weakened  or  ex- 
alted, modified  or  altered  by  difeafes,  can  pre- 
sent, have  as  yet  hardly  afc^rtained  any  thing 
tefpefting  this  funftion. 

2.  It  is  alfo  this j)art  of  phyfiology  which 
Ims  given  the  moft  occafion  to  conje6tures ;  in 
which  the  imagination  has  the  moft  gone  aftray. 
Ihe  mechanifm  of  the  fenfations,  the  relation 
Df  the  nerves  with  the  obje6l  felt  at  the  furfacc 
af  the  body,  and  with  the  centre  in  which  the 
fenfation  is  united,  are  as  obfcure  as  they  have 
ilways  been,  notwithftanding  all  the  fa6ls 
Rrhich  have  been  collected  for  many  centuries 
paft.  What  are  called  the  internal  fenfes : 
rhofe  funflions  which  are  generally  referred  to 
the  brain,  fuch  as  the  memory  and  the  imagina- 
tion, are  ftill  more  difficult  to  comprehend, 
than  the  external  fenfations.  Pleafure  and  pain, 
jefire,  the  will,  all  the  paffionsMvhich  have 
their  feat  in  the  cerebral  labyrinth,  and  their 
ninifiers  in  the  nervous  filaments,  diftributed 

throughout 
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throughout  all  the  organs  of  fenfation  aiid 
motion,  arc  fo  many  problems,  whofc  folution 
18  the  raoft  remote  from  the  refults  that  may 
be  expefted  from  the  progrefs  of  the  fcienceif 
It  is  befides  on  account  of  the  immenfe  chafm 
which  the  ftudy  of  the  mechanifm  of  this 
fundipn  leaves  in  animal  phyiiology,  thatve 
are  led  to  coniider  the  fcience  of  the  organized 
and  living  bodies,  as  much  above  the  common 
phyfical  fciences ;  or  as  a  fcience  entirely  dif- 
ferent, and  of  a  quite  peculiar  nature. 

3.  As  it  is  impolTible  that  thefe  fuDdioDi 
fbould  be  exercifed  by  the  intervention  of  the 
folids  alone,  or  that  the  fluids  ihould  not  be 
the  mod  aftive  of  the  iuilruments  which  na- 
ture has  appropriated  to  their  exerciie,  in 
conformity  with  the  fidions  of  the  animal 
fpirits,  the  vital  fpirits,  the  nervous  fluid,  it 
was  believed,  from  the  clofc  analogy  with  the 
known  data  of  phyfics,  that  they  ought  to  be 
afcribed  to  the  elcclric,  the  magnetic  fluids 
Of  late,  recourle  has  been  had  to  a  particular 
fluid,  called  the  galvanic,  from  the  difcoveiy 
of  the  Italian  phyfician,  of  whom  I  have  jofi 
fpoken,  and  bccaufe  remarkable  differences 
have  been  obfervcd  between  the  progrefs  cif 
elcftricity,  and  that  of  galvanifni.  It  mu^ 
however,  be  allowed,  notwithdanding  tbefc 
more  ingenious  approximations,  that  no  fatis- 
factory  explanation  has  yet  been  found  of  the 
mechanifm  itfelf,  of  the  function  of  the  brain 
and   of  the    nerves,     particularly     in    their 

relation 


Of   S£lfSIBILITT#  S6l 

Nation  to  the  internal  fenfes,  efpecially  of  what 
ppertains  to  the  internal  fenfes. 
4  M.  Humboldt  believed  he  might  hazard 
•  conje&ure  refpeding  the  chemical  funo 
m  of  the  brain,  both  with  refpeA  to  the 
hud  which  is  conveyed  into  it  to  nourifh  and 
infy  it,  and  to  its  aftiou  relative  to  fenfibility 
lad  irritability.  He  imagined  that  the  blood 
conveyed  into  the  cranium  by  the  carotoid 
i]ld.  vertebral  arteries,  tranfmitted  imme- 
liately  from  the  left  cavities  of  the  heart,  after 
ttving  been  renovated  iu  the  lungs,  arrived  in 
jhe  brain,  charged  with  a  large  quantity  of 
QUgen;  that  a  part  of  it  was  fpcedily  depofited 
fl  the  pulp  of  this  vifcus,  and  that  it  was  to 
hb  principle,  thus  accumulated  or  depofited, 
^,  the  cerebral  fubftance  might  owe  its  pnn- 
||«I  .properties. 

.^  JSut  though  this  notion  feemc  to  accord 
Jth  what  I  have  faid  elfewhere,  refpefting  the 
l^inous  nature,  the  concrete  and  mani« 
Jifijjf  highly  oxigenated  ftate  of  the  albuminous 
Mliml  mais,  yet  how  far  diftant  is  this  firft 
Hi.  from  a  fatisfadlory  explanation  of  the 
nfitions  of  the  brain  and  nerves?  How  can  we 
lit  ozigen  as  a  fluid  fufliciently  rare,  light 
rapid  in  its  motion,  to  be  fubflituted  in  plaCQ 
ti^  eledric,  magnetic,  and  galvanic  fluid  ? 
conceive  that  this  liquid  or  gazeous  body 
pafithrpughapulpy  texture,  through  full 
.folid  ligaments,  in  which  it  has  hithento  beep 
liable  to  difcover  the  lead  trace  of.  canal 
,  ¥0U  K«  O  o  •  or 
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6r  cavity  ?  Can  it  be  fuppbfed  with  probability, 
that  the  cerebral  and  nervous  medulla  has  tbe 
property   of  fucceffively  faturating   itfelf  with 
oxigeis    and   abibrbing  it  from  its  origia  is 
Ihe  fame  proportion  as  it  efcapesi  oris  exhauft* 
ed    at   hs  fentient  or  moving  extremity,  fo 
that    the    integrity  of    the    fenfitive    organ 
ftould  confifl  in   this   conilant  ftate,.  in  this 
permanent  equilibrium  of  tbe  oocigenation  of 
this  ergan,  ihcefTantly  nourifhed  by  the  oxi- 
genated  blood  which  arrives  in  it  nnmcdiattlf 
as  it  iflues  from  the  pulmonary  apparatus? 

6.  Let  us  admit  that  nothing  is  as  yet  more 
incomprehenfible,  that  no  myflery  is  more  in* 
penetrable,  than  what  appertains  to  the  funfiioil 
of  the  brain  and  nerves,  in  the  exercife  of  fiif. 
fibility  and  mobility,  and  efpecially  iii  Aatd( 
the  internal  fenfes.  Let  us  acknowledge  dMi 
no  datum  yet  leads  to  the  folution  of  dui 
fublime  problem,  fo  remote  in  its  eficBce^  0. 
well  as  in  its  caufe,  from  all  the  pt|ier  parts fl^i 
natural  phiiofophy.  Well  convinced^  tbi||tiib 
tkat  has  hitherto  been  faid  refpeding  this  fdh^- 
jeft,  belongs  only  to  the  reveries  or  conje&Anfc 
of  the  imagination,  we  may  neverthelefs  mdrilEi 
tain,  that  though  as  yet  not  very  fuccefsful,. 
efforts  of  modern  chemiUry  feem  to  deviaf^ 
from  the  truth,  than  the  mechanical  orphy 
explanations  that  have  heretofore  been  giTtt^ 
and  that  if  it  may  be  permitted  to  the  b 
itiind  to  hope  for  fome  infight  into 
fauttions,  hitherto  fo  fupetior  to  its  compifi 

hciifibiV 
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enfion,  it  will  receive  greater  aid  in  thelc 
dearches  from  the  chemical  powers,  than  from 
he  difibrent  means  that  have  been  employed 
W  obtaining  it 


Articls   IX* 

^the  Chemical  Phenomena  that  take  place  in 

Generation. 

1.  THOUGH  the  phenomenon  of  generation 
linveloped  in  almoil  the  fame  obfcurity  as 
Ivt  of  fenfibility,  though  this  reparative  and 
Bttfervative  function  of  the  human  fpecies  ha^ 
knyn  appeared  to  philofophers  to  be  covered 
Kh  a  veil  of  myilery,  the  experiments  of  the 
icfimt  age,  have,  however,  begun  to  draw 
Uc  this  veil,  or  at  lead  to  diminifh  the  dark- 
ift  in  which  it  is  involved.  If  its  profundity 
Ife  not  yet  been  fathomed,  prejudices  which 
rfr  antiquity  had  rendered  refpe6lable  have,  at 
Ml^  been  deftroyed,  and  fome  principal  fa6ts 
feovtted,  the  application  of  which,  to  the 
IteiMiiena  already  known^  has  become  a  new 
ItMe  of  prolific  truths. 
^  Wc  have.fhown  in  the  hiftory  of  the  fper- 
IMSc  liquor,  and  in  that  of  the  liquor  of  the 
Hdos^  that  chemiftry  is  not  entirely  ufelefs  ia 
tdearches  relative  to  generation.    To  have 

O  o  2  afcertained 
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afcertained  with  exaflnefs  the  nature  of  ite 
fecundating  liquor  which  gives  the  firft  move- 
ment of  life  to  the  organic  rudiments  hi  the 
maternal  ovum,  is  to  have  made  a  ftep  farthct 
in  the  hiftory  of  this  funftion.     It  is  true,  this 
knowledge  has  not  yet  thrown  any  light  upon 
the     mechanifin    of    fecundation,    neither  da 
we  fee  in  the  mucilage,  or  in  the  phofphatc 
of  lime,   and  foda  of  tlie  fperm,  the  fource,  or 
the  caufe    of   this  wonderful  property   which 
communicates  the  vital  movement.     It  is  not 
lefs  certain  that  we  fee  no  relation  between  the 
mod  accurate  analyfis  of  the  eggs  or  of  the 
fperm,  and  the  extraordinary,  and  as  it  weit, 
inexhauftible  power  of  the  latter,  ^hicfa  urn- 
formly  communicates  its  fecundating  propertft 
to  feveral  thoufand  times  its  weight  of  vatCL, 
3.  But  let  us  not  conclude  from  the  hithoto 
infurmounted  difficulties  which  the  hiftory  rf 
generation  prefents,  that  they  muft  ever  remiii 
infurmountable.     Let  us  not  Ipfe  our  coung^ 
nor  relinquiili  our  hopes ;    let  us  confider,  tbt 
almofl  nothing  has  yet  been  done  in  compiri* 
fon  with  what  remains  to  be  done;  thatOB^f 
one   chemift    has   yet  examined  the  femiBif 
liquor  of  a  fmgle  fpecies  ;  that  this  exanuna^ 
muft  he  purfued  in  the  different  cjafles  of  » 
mals,  efpecially  in  the  moft  prolific,  com 
with  thofe  that  are  leaft  fb.     Let  us  hopcthtj 
atfome  future  period,  an  unexpeded  difcovc^ 
may  point  out  a  road  hitherto    unknown  t$ 
phyfiology,  and  |et  us^not  relincjuiOi  the  i^ 
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ftat  cliemical  experiments  applied  to  matters 
peculiar  to  the  fcetus,  and  hitherto  completely 
"Unknown,  may  lead  to  fome  new  truth,  the 
-cxiftence  of  which,  no  mode  of  phyfiological 
re(earch  has  yet  led  us  to  fufped. 


Article   X. 

Of  the  Chemical  Phmomcna  which  take  plact 

in  Offification. 

<-     1.    OSSIFICATION,    or  the    maintenance 

and  formation  of  the  bones,   is  the  funfiion 

'  which  ha«  received  the  moil  light  from  the 

knowledge  and -difcoveries  of  chemiftry.     Tl^e 

,  <ofleou8  texture,  compoled  of  a  thickened  gela^ 

tinous  mucilage  which  forms  its  organic  paren* 

•cbyma,  and  of  phofphate  of  lime  depofited  in  the 

"areolfls  of  the  former,  either  in  the  form  of  grains, 

•or  of  fibrous  filaments,  or  in  the  Aate  of  imbri* 

cated  laminae,  has  been  well  afccrtained,  only  by 

:-  *the  labours  of  the  modern  chemifts.  The  aClion  of 

Water,  apd  of  the  alkaline  or  (aline  leys,  upon 

\  the- gelatinous  body  which  they  diflblve;  that 

:  .<>f  the  acids,  \v4iich,  by  carrying  oft'  the  phof- 

'  '^l^hate  of  lime  before    the  gelatin,  foften  the 

'*  ]M>lie8,  and  render  them  at  the  fame  time  tranf- 

'  tl^reot  and  cartilaginous;    calcination,    which, 

'  xfey  decompofing  and  defiioying  the  gelatinous 

•>.  ,  3  fubftancci 
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fubilance,  infulates  the  phofphate  of  Um^  if  it 
has  continued  for  a  fufficient  length  of  time; 
the  lixiviatioQ  of  tljefe  bones  calcined  to  vhito* 
nefs,  which,  by  feparating  fome  portions  of . 
muriate  and  carbonate  of  foda,  contributes  fiiO 
more  to  purify  the  phofphate  of  lime,  of  which 
their  bafe  is  compofed :  thefe  different  analyticsl 
operations  have  left  nothing  more  toJbe  deiird, 
refpeding  the  nature  of  thefe  folid  organs* 

2.  The  compofition  of  the  bones,  once  wdl 
determined,  it  was  no  longer  difficult  to  com- 
prehend the  mechanifm  of  their  fomnatiooi 
which  is  called  o/leogeny.  The  bones  of  the 
foetus,  immediately  after  it  has  left  the  egg,  or 
the  womb,  are  a  kind  of  foft  and  tranfpareot 
membranes,  in  the  duplicature  of  which,  the 
phofphate  of  lime  depofits  itfelf,  and  fills  the 

.areolae.  This  earthy  fait  is  not  precipitited 
alone  and  pure,  as  is  proved  by  the  calculous 
concretions  of  the  bladder,  and  the  other  ^^ 
gions,  in  which  we  find  the  infoluble  phofphate 
combined  with  a  gelatinous  matter.  The  rapid 
formation  of  the  bones  in  the  firfl  periods  of 
life  is  explained  by  the  fuperabundance  of  the 
phofphate  of  lime,  owing  either  to  the  nourifli* 
ment,  or  to  the  non- evacuation  of  this  fait,  of 
which  the  human  urine  is  deftitute  at  this  age. 

3.  There  is  no  doubt  that  the  calcareous 
phofphate  is  conveyed  into  the  bones  by  the 
fanguineous  liquid,  which  penetrates  into  tbem 
by  veffels  fufficiently  numerous,  to  render  their 
colour  reddiih  in  newly  born  animals,  and  in 

the 
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the  analyfis  of  which  we  find  this  earthy  (kit. 
The  chyle  inceflantly  pours  the  oiTeous  materials 
jnto  the   blood,  fince  the  phofphate  of  lime 
^xifts  in  all  the  aliiijents,  and  cfpecially  in  the 
farinaceous  vegetables,  or  in  the  animal  mat- 
ters.    The  examination  of  the  farina  of  wheat, 
has  proved  to  Citizen  Vauquelin  and.  myfelf, 
that  man    takes   every  day  between  three  or 
four  grammes  of  calcareous  phofphate,  in  the 
quantity  (if  l)read  which  forms  the  moil  abun- 
dant part  of  liis  nourifhment,  and  that  this  fait 
is  generally  one  of  the  moft  conftant,  and  mod 
common  infoluble  and  6xed  matters,  in  the  inii- 
pid,  and  as  it  ivere,  earthy  refidues  of  the  vege- 
table and  animal  fubftances. 
.    4.  When  the  primitive  membranous  paren*- 
chyma  of  the  bones  of  the  human  foetus»  is 
fufficiently  charged  by   the  depofition  of  the  ' 
gelatinous  calcareous  phofphate;  when  the  firll 
workof  offification  is  fufficiently  advanced,  for 
the  bones  to  be  well  formed,  folid,  and  capable 
of  refiiling  the  a6iion  of  the  mufcles,  fo  as  not 
to  be  bent  by  their  different  motions^  the  ex- 
cefs  of   infoluble  phofphate  is  conveyed  into 
fome  particular  regions ;    tlie  teeth    become 
bard,    elongated,    and   protruded    from  their 
alveolas;    the  urine  evacuates  the  fuperabun- 
dance  of  this  fait,  which  it  did  not  contaiu 
previous  to  this  period.     In  the  mammaliat  in 
which  this  liquid  contains  little  or  no  phof- 
phate, it  depofits  itfelf  in  the  hair  which  covers 
the  body ;  in  the  horny  fubllance  which  ter- 
minates 
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minates  their  extremities ;  in  the  corneous 
appendages  with  which  their  heads  are  provided, 
or  elfe  it  paffes  off  by  the  fkin,  with  their  tranf* 
piratory  humour,  and  is  every  where  accompanied 
with  thd  gelatinous  fubftance,  with  which  it  is 
conflantly  found  mixed  in  the  animal  body. 

5,  If  by  any  caufe,  the  natural  evacuant  of 
the  redundance  of  calcareous  phofphate,  does  not 
employ  itfelf  in  the  proper  proportion,  the  Tub* 
fiance  is  difpofed  to  concretion,  and  is  conveyed 
into  a  multitude  of  places  where  it  is  depofited : 
this  is  what  happens  in  advanced  age,  when  the 
bones,  furcharged  with  earthy  phofphate.  In- 
come brittle,  M'hen  this  fait  is  depofited  in  the 
tendons,  in  the  vafcular  fides,  atfirft  towtrdi 
the  extremities,  the  motions  of  which  become 
flow  and  difficult,  after\rards,  and  gradually, 
fi'om  thefe  extremities  towards  the  centre,  and 
even  in  the  large  velfels  of  the  bafe  of  the  heart 
■  Thus,  the  fefamoid  bones  are  firft  formed, 
towards  the  extremities  of  the  tendons  of  the 
fingers,  of  the  ligaments,  of  the  capfular  mem* 
branes,  or  towards  the  articulations,  and  after- 
wards the  olfeous  concretions  which  take  the 
place  of  the  foft  and  membranous  fides  of  the 
veins  and  arteries.  Thus,  in  the  prolonged  exit 
tence  of  man,  and  of  animals,  gradually  origin* 
ates  the  caufe  of  natural  death  from  old  age^  of 
which  the  flownefs  in  the  motions  is  the  necef- 
fary  fource,  and  of  which  the  fuperabundance 
and  deviation  of  the  calcareous  phofphate  is  a 
preliminary  fymptom. 

Article 
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Article  XL 

Of  the  Variations  which  take  place  in  the  Che^ 
mical  Phenomena  oj  Lije^  according  to  the 
Afferent  StruQure  and  Nature  of  the  Ani* 
mats. 

1.  I  HAVE  hitherto  indicated  the  chemical 
phenomena  which  take  place  in  the  animal 
body,  only  in  their  greateft  generality,  and 
have  confidered  them  more  efpecially  in  man^ 
IS  the  mod  perfect  type  of  animality.  Though 
there  is  a  great  analogy,  in  a  chemical  point  of 
viemr,  between  the  efTeds  which  take  place 
ra  all  animals;  and  though  what  has  been 
Rated  in  the  ten  preceding  articles,  may  ferve 
to  explain  what  takes  place  in  the  different 
tnders  of  beings  which  enjoy  animal  life,  it  is 
Bcceflary  that  I  ihould  here  point  out  the  prin- 
tjpal  varieties,  which  thefe  chemical  pheno« 
mena  exhibit,  or  at  lead  the  moil  flrikingdif- 
Eerences  that  rife  from  the  varied  ftru^ure,  and 
different  modes  of  vitality  of  animals* 

S.  The  variations  in  the  ftrudure  of  the  prin«^ 
eipal  organs  of  life,  Specially  in  thofe  of  re* 
rpiration  and  circulation,  produce  in  animals, 
nodes  of  exiftence  and  of  adion,  more  or  le(s 
lifferen^    as    appears  from    anatomical  and 

phyfilogical 
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phyfiological  rcfearchcs.     Thofe  which  refpiit 
air  hj  the  lungs  or  by  ftigmata,    and  tboft 
which  only  introduce  or  receive  water  into  their 
refpiratory  organs,  mud  prefent,  and  in  fa& 
do  prefent  very  different  refults  in  the  cxercife 
of  this  fundion  itfelf,  in  the  produ£b  which  it 
gives,  and  confequently  in  many  of  tlie  other 
phenomena  of  lite.     As  the  eife^  of  refpiration 
is  in  general  a  very  manifeft  chemical  aAion, 
this  adion  mu(l  b^  different  according  to  the 
mode  itfelf,  in  which  refpiration  is  performed 
3.  From  this  fource,  efpecially  proceed  the 
mod  remarkable  differences  of  the  chemical 
phenomena,  which  ex ift  in  animals;  the  air  in- 
troduced into  the  refpiratoryorgan,  of  whatever 
nature  it  may  be,  ferves  to  abforb  the  fupei^ 
abundant  hidrogen,  and  carbon,  as  well  as  to 
precipitate  oxigen    into  the  humours;    from 
thefe  two  a6tions  refult  the  animalization,  the 
vivification,  the  equilibrium  of  compoiition  of 
the  humours,  and  confequently,  as  we  have  fcea 
above,    the  mufcular  irritation,    motion^  liii^ 
aflimilation,  and  nutrition.     What  difierenoes 
muil  arife  from  variations  of  this  primitive  effefl^ 
in   the  different  orders  of  animals,  from  the 
birds  which  abforb  the  mod  air  and  oxigen^ 
which  have  the  mod  drength,   adivity,  and 
life,  in  proportion  to  their  mafs,  to  the  cartilt* 
ginous  fifhes,  which,  admitting  only  muddy 
and  flightly  aerated  water  into  their  fixed  gffl% 
have  fcarcely  any  means  of  evacuating  the  hi- 
drogen and  carbon?  Is  it  not  evident,  that 

S  from 


^MEXOHENA   OF    LIFE.  571 

from  this  difference  proceeds  the  excef- 
five  mobility  of  the  firft  of  thefe  animals,  and 
the  (lowiiefs  of  motion,  and  foft  oily  ftate  of  the 
6efli  of  the  fecond  ? 

4.  How  many  other  differences  might  be  clc* 
diiced  from  this  primitive  fource,  were  all  the 
varieties  prefented  by  the  refpiratory  organ,  and 
the  influence  of  the  air  and  the  oxigen  refpired^ 
profoundly  examined  in  all  the  orders  of  animals. 
How  many  refults,  prolific  with  confequences  no 
lefe  new  than  ufcful,  would  be  afforded  by  a  well 
made  comparifon,  between  all  animals^  relative 
to  the  quantityand  the  nature  of  the  air  which 
thej^  refpire,  to  the  lUte  of  this  fluid  at  its 
.exit  from  their  organs,  and  to  the  proportion  of 
.water  and  carbonic  acid  which  they  form.  It 
is  already  known  that  they  all  attrad  the  air  ip 
the  fame  manner,  that  they  all  form  carbonic 
acid  in  it,  and  abforb  oxigen  from  it;  but 
from  a  comparifon  of  the  proportion  of  air  which 
they  require;  of  the  quantity  of  acid  M^hich  they 
yield,  relatively  to  their  weight,  and  the  fur- 
ikce  of  their  refpiratory  organ  ;  with  their  irri- 
table power,  their  mufcular  ftrength,  their 
digeitive  energy,  and  efpecially  with  their 
infenfible  tranfpiration,  how  many  important 
data  for  animal  phyfiology  might  be  coliec- 
ted  ?  I  can  here  only  fketch  a  mere  outline, 
of  all  the  refources  which  chemiftry  promifes ; 
I  only  wifli  to  £how  the  poffibility  of  acquiring  a 
Jaige  (lock  of  valuable  knowledge,  by  expe- 

rtmeuts 


572        VARIATIOKS    IN    THE   CHEMICAL 

Timeiits  which  it  is  now  in  the  power  of  the 

art  to  bring  to  perfeftion. 

5.  What  I  have  jiiil  announced  with  refpeft 

to  the  diverfity  of  the  chemical  eifeds  by  the 

air  in  refpiration,  relatively  to  the  difference  of 

firu6lure  in  the  animals,  may  be  applied  to  all 

the  other  funftions.  Even  were  it  not  confinned 

by  obfcrvation,  it  would  be  proved  a  priori^  by 

the  confideration  of  the  neceffary  relations  cfti- 

blifhed  by  nature  between  thefe  two  primordiil 

fundionS;  this  principle  of  life,  the  circulatioiib 

and  the  refpiration,  and  all  the  other  fungous 

which  are  in  many  refpe6U  only  their  neceflary 

confequences.     In  this  manner  Lavoifier  uA 

Seguin  have  been  conduced  in  their  ingeoioa 

refearches  from  the  experiments  upon  refpirsf 

tion,  to  thofe  upon  the  fundions  of  the  ikk 

and  ilomach.     In  fad,  digeftion,  which  t€» 

vates  inceflantly  the  mafs  of  the  blood,  md 

correfpond  with  the  rapidity  of  the  motiooifj 

this  liquid,    and  the  lofs  which  it  fufuiDofi 

the  lungs;  the  tranfpiration  which  evapoiiv 

a  large  quantity  of  water,  and   which,  bjdi 

evaporation  itfelf,  carries  off  a  portion  of  tk^ 

caloric,  abforbed  by  the  pulmonary  bloociiw'j 

follow  the  pulmonary  and  circulatory  tnotJUH^ 

in  the  produds  whofe  equilibrium  it  is  driMj 

to  eftablilh  and   maintain.     All  tlie  kcrtWBi 

correfpond  in  the  fame  manner  with  iheiatirfj 

thefe  prima   mohilia  of  life;    the  extent  iJj 

force  of  the  movements,  the  \vciiknc6  orenflf i 

i 
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of  the  fenfes,  the  rapidity  or  flowneis  of  nu-. 
trition,  even  the  duration  of  life,  are  fubjeft  to 
tl^eir  direA  influence. 

'  6.  If  to  this  notion,  which  is  already  rendered 
a  flriking  truth,  by  the  reafoning  upon  which  it 
is   founded  we  join  the  obfervation  of  what 
takes  place  in  the  different  orders  of  animals 
compared  with   each  other,     under  the  new 
relation   of  the   chemical  phenomena,   which 
they   prefent    in    the    exercife  of   their  life, 
we  ihall  fee  that  it  confirms  what  has  jufi  been 
fet  forth.     Thus  we  find  that  the  reptiles  and 
fifhes,  which  refpire  but  little,  or  which  do  not" 
refpire  air,  which  have  not  blood  of  a  tempera- 
ture cpnftantly  more  elevated  than  that  of  the 
niedium   which  they  inhabit,  which  abforb  but 
very  little  oxigen,  have  at  the  fame  time  very 
lilttle  or  no  refpiration,  and  fuffer  no  lofs  by  their 
fkin,  which  is   covered  with  folid  fcales  clofe 
to  each   other.     We   fhall  find   them  poffeffed 
of  little  fen fibility,  and  an  irritability  which   is 
tenacious   in  its  duration,    only   becaufe  it  is 
weak  and  little  exhaufted  by  flimulants.     We 
at  the  fame  time  find  in  them  foft  and  glairy 
fleih,  abundance  of  oil  and  liquid  fat,  a  very 
flow  growth,  a  prolongation  of  life  on  account 
of  .its  little    activity,    fcanty,    rare,    or    fre- 
quently interrupted  fecretions,  a  tendency  to 

repofe  or  fattening,  a  flow  reftoration,  &c. 

,  7.    This  obfervation    relative    to  the    chc- 

ipical  nature  of  the  organs,  prcfents  as  its  refult, 

two 


574      VARIATIONS    IN    THE   CRElflCAt 

two  general  clafles  of  animalsi  proceeding  ori- 
ginally from  the  contafl  and  abforption  of  the 
air  being  very  coniiderable  in  the  one,  and  vctj 
feeble  in  the  other. 

The  firft,  M-hich  are  conftantly  immerfed  m 
the  atmofphere,  which  inceflantly  renovate  the 
air  around  them  by  very  rapid  changes  ofpofi* 
tion,  have  highly  oxigenated,  highly  concrefci* 
blej  much  heated,  and  very  irritating  humoun; 
folid,  moveable,  irritable  hot  organs;  they  arc 
very  aflive  in  their  fundtions,  and  require  to  be 
perpetually  renovated :  man,  the  mammalia, 
birds,  and  many  infeds,  are  in  this  order. 

The  fecond,  concealed  in  the  earth,  or  in 
fubterraneous  cavities ;  or  in  the  midft  of  tbe 
waters ;  capable  of  living  without  air,  or  witii* 
out  a  renovation  of  it ;  having  frequently  ai 
intermittent  refpiration;  remarkable  at  thefiune 
time  by  the  flowaefs  of  all  their  motions,  an^ 
by  the  little  elevation  of  their  temperature^  as 
well  as  by  the  paucity  of  their  evacuations,  pre!'- 
fent,  in  their  liquids,  compounds,  furchaiged 
with  hidrogen  and  azote,  and  but  little  oxige- 
nated in  comparifon  with  the  preceding.  The 
reptiles,  ferpents,  fifhes;  and  many  of  tlic 
teftacea,  belong  to  this  clafs. 

8.  Every  thing  muft  vary,  and  aftually  does 
vary  in  thefe  two  orders  of  animals,  as  is  proved 
by  their  anatomical  infpe6iion,  and  their 
chemical  analyfis,  and  by  the  ftudy  of  their 
funftions,  or  their  phyfiology.  £ach  of  the 
phenomena  which  they  prefent,  depending  opoo 

this 


Is   firft  diflFerence  of  nature,  anddf  compo- 
ion,  har^  m  the  exercife  of  their  life,  varieties 

r 

pendent  upon  the  fame  caule.    To  this  dif* 
race  we  maft  particularly  refer  the  gteiry 
inoursy    the  vifcous  and  infipkl  iliucilag^d, 
lichare  fo  frequently  and  fo  abundantly  dif* 
arged  from  the  bodies  of  cold-blooded  ani* 
Us,  and  which  we  do  not  fee  produced  by 
oik  animals  which  refpire  much  air ;  from  the 
ne  fource  ariie  both  the  abundant  nonridi- 
5nt^  the  frecpiently  renewed  hunger  of  the 
:ter,  and  the  little  aliment  and  pofiibility  of 
iiling  without  it  for  a  long  time,  which  is 
ierved  in  the  former.  On  account  of  the  fame 
imitive   difference,    the   bones    alio  do  not 
quirethefamehardnefs  in  the  littleoxigenated 
iimals,—  as  they  do  in  thofe  which  abforb 
nch  air.  •  The  Skeleton  of  the  firfl  is  either 
xtilagtnous  or  exceflively  porous ;  lefs  phof- 
late  of  lime,  and  much  gelatinous  matter  is 
and  in  them ;  there  are  alfo  both  without  and 
ithin   the   bodies    of   cold-blooded  animals, 
any  particular  oily  fubflances  which  are  not 
•ttod  in  the  hot-blooded  animals. 
9*  I  ihall  not  purfue  farther,  the  differences 
hich  exifl  between  the  chemical  phenomena, 
r  the  different  orders  of   animals ;    I  only 
Uhed  to  prefent  a  fimple  indication  of  thefe 
tflfereuces,   in  order  to  fliow,  that  they  corref- 
lod  with  thofe  of  the  (Irufture,  and  that  thefe 
labliihing  different  relations,  between  the  liv- 
iganipials,  and  themedia  which  they  inhabit 
Illations  muft  enfue  in  the  products  which  are 

in 
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in  many  refpefU  their  refults.  It  may  be  judged 
from  this  fingle  idea,  how  many  difcoveria 
remain  to  be  made  in  this  line  of  chemical  re* 
fearchesi  and  what  improvements  the  fcicocf; 
of  animal  phyfics  may  hope  from  it 


Article    XIL 

Of  the  Chemical  Phenomena  which  take  placets 

Difeafes. 

I.  IT  has  long  been  admitted  by  phyficiao^ 
that  chemical  phenomena  exifl  in  the  difofo 
vhich  attack  men  and    animals;   that   tltf 
humours  undergo  changes  of  nature  more  w 
lefs  marked,  and  even  that  thefe  changes  are  fie* 
quently  the  true  caufes  of  the  morbid  affedloBfc 
Since  the  fyftems  of  the  laft  century,  which  haw 
retarded  the  progrefs  of  the  art,  by  the  injoij 
which  they  have  done  it,  and  in  which  medicd 
chemifts  were  too  hafty  and  too    bold,*  and  J 
confequently    formed  dangerous  applicatToBi  J 
of  their  opinions  to  the  nature   of  difeafo;  I 
wifer  phyfiologifts,    confining    the    chmxA 
theory  tojuft  bounds,  have  rendered  great  ftr- 
vice  to  medicine,  and  have  perceived  in  ho* 
far  chemiftry  might  be  of  advantage^  and  ia 
how  far  it  might  be  detrimental  to  it 

S.  I** 
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'  i.  Thus  Boerhaave,  one  of  the  moft  enlight- 
ened men  in  all  the  fdences  applicable  to  the 
art  of  healing,  has  pointed  out  difeafes  proceed- 
ing from  a  glutinous  humour,  and  others  owing 
to  a  fpontaneous  acidity ;  thus  he  has  directed  the 
treatment  of  a  great  number  of  affedions,  ac- 
cording to  the  chemical  charafters  of  the 
alteration  of  which  the  humours  and  folids 
of  the  human  body  are  fufceptible,  by  compar- 
ing them  with  the  oppofite  properties  of  the 
remedies.  Thus,  alfo,  he  has  given  precepts  of 
great  utility  refpefling  the  treatment  of  poifons 
and  acrid  bodies.  Well  acquainted  with  the 
mifcbief  which  had  been  done  by  means  of  che- 
miftry  before  his  time,  and  with  the  abufes  to 
which  it  had  given  rife  with  refpefl  to  the  em* 
ploymcnt  of  curative  means,  he  was  enabled  to 
fleer  clear  of  the  rock  upon  which  fo  many  others 
bad  flruck  before  him,  and  ufefully  to  employ 
tfaofe  profitable  applications  which  the  one  of 
thefe  fciences  conftantly  prefents  to  the  other, 

.  3.  Chemiftry,  advanced  much  farther  fincc 
his  time,  enriched  with  a  multitude  of  impor* 
taut  difcoveries,  and  proceeding  with  a  much 
more  fteady  courfe  in  her  new  theory,  has  re- 
iblvedy  during  the  laft  twenty  years,  many  pro- 
blems relative  to  the  pathological  (late  of  the 
liquids  and  folids.  It  is  now  known  that  inflam  • 
mation  does  not  confift  in  a  concretion  of  the 
blood,  but  that  it  is  accompanied  with  a  con- 
crefcible  difpofition  in  the  albumen  and  fi brine, 
which  manifeftly  depends  upon  the  greater  degree 

Vol.  X.  Pp  'Of 
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6*  The  theory  which  I  have  juft  enunciated, 
embraces  in  its  generality  a  very  confiderabk 
number  of  difeafes;  but  it  may  be  applied  to  all, 
or  extended  fufficiently  by  analogies  to  form  au 
entire  tlodrine  of  pathology.     Can  we  efiabliih 
upon  this  flrft  notion,  however  well-founded  it 
may  appear,  for  determining  two  claffes  of  mor- 
bid affeSions,  an  entire  fyftem  of  nofology,  «r 
rather  of  pathologic  ethiology  ?  Ought  we,  widi 
fome  modern  authors,  to  claflify  all  difeafes  into 
hidrogenated,  oxigenated,  carbonatedj  azotedi 
according  to  the  excefs  of  one  or  other  of  thefe 
four  principles  ?  I<lo  not  think  chemical  fcience 
is  fufficiently  advanced  to  authorize  this  mode 
of  clafTification,  and  its  adoption  as  the  bafe  of 
medical  theory.     We  have  neither  obfervatioM 
fufficiently  numerous,    nor  experiments  fuffi- 
ciently decifive  to  admit  thcfe  notions  as  de- 
monftrative  truths.     I  even  fear,  that  by  thcfe 
premature  applications,  we  may  compromife  tbc 
fate  of  a  fcience,  which  can  only  be  of  great 
utility  when  it  is  applied  to  the  art  of  healing, 
with  that  prudence  and  referve  which  the  latter 
requires.    Enthufiafm,  and  improper  indulgence 
of  the  imagination,  are  no  lefs  detrimental  to 
its  progrefs,  than  the  prejudices  and  oppofition 
with  which  fome  perfons  refift  the  chemical  dif* 
coveries  which  may  really  tend  to  its  impm\-c- 
ment 

7.  It  is  by  continuing  to  obferve  the  eifefls 

and  the  fymptoms  of  feparate  difeafes,  by  neg- 

2  leftiiig 
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in  the  motions ;  this  (late  exiOs  in  hoemophyfis, 
and  in  the  beginnings  of  phthifis  pulmonalis ; 
it  is  obferved  in  many  dileafes.  The  whole 
fyftem  of  the  organs  of  the  b(Kly  is  fiippofed  to 
be  equally  fuper-oxigenated  in  this  difpofitlon. 
It  is  chiefly  deftroyed  by  the  refpiration  of  air,^ » 
nixed  with  azote  or  carbonic  acid  gas.  Vene- 
feftioo,  aqueous  drinks,  ftrift  diet,  light  aliment, 
tfe  alfo  very  ufeful  in  it.  The  hidrogenated  fuU 
phurets  form  its  fpecific  remedy* 

S.  The  cafes  in  which  there  is  a  deficienc}' 
ofpxigen,  and  in  which  hidrogen  is  admitted 
to  be  predominant,  announce  themfelves  bf 
fymptoms  entirely  the  reverfe  of  the  former. 
The- face  has  little  colour;  the  cheeks  and  lips 
are  of  a  Hvid  and  violet  caft;  the  teeth  dingy^ 
and  covered  with  tartar  ;  the  breath  fetid  ;  thd 
motions  flow  and  difficult.  There  is  a  general 
fenfaCion  of  debility,  which  fometimes  goes  fo 
far  as  to  induce  fainting ;  the  pulfe  is  fmall  and 
tewi  the  refpiration  difficult;  the  pulfations  of 
the  heart  are  irregular.  This  is  the  ftate  of  the' 
body  in  the  fcurvy,  in  fcveral  chronical  dif- 
eafes;  it  is  in  fome  fort  a  commencement,  or 
firft  degree  of  afphyxia.  Pure  air,  the  acids, 
tiie.  oxidated  metals,  the  acrid,  bitter,  tonic 
vegetables,  are  the  remedies  for  this  difpofition. 
The  oxigenated  muriatic  acid,  the  oxigcnated 
muriate  of  pot-aih,  the  refpiration  of  oxigen 
gas,  or  of  air,  with  an  addition  of  oxigen  gas, 
are  its  fpecifics. 

6.  The 
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phates ;  aiid  in  the  alkaline  tkrb&aAUi  fbt  tht  cA' 
careous  oxalate,  may  be  einployed  with  lels  un-* 
certainty  and  better  hopes  than  had  been  po& 
fible  before  our  time.  It  i^ill  tiot  be  dented  that 
th«  virulent  and  contagious  difeafes  may  become 
better  known  by  chemical  refearches,  both  with 
lefpefl  to  the  nature  of  the  virus,  and  to  its  de« 
fim^on.  The  poifons  afford  fiill  greater  fcope 
for  chemical  refearches,  and  every  one  muft 
acknowledge  the  advantage  which  this  fcieoce 
affords  in  the  knowledge  and  choice  of  counter^ 
poifons.  Let  chemifts  continue  to  put  nature 
%o  the  queftion  by  the  fame  means ;  let  them 
purfue  with  ardour  the  career  which  is  open  to 
them ;  let  them  fuffer  no  opportunity  to  efcape 
for  extending  the  applications  of  chemiftry  to 
the  knowledge  of  difeafes,  not  endeavouring  td 
divine  caufes,  but  pofitively  to  afcertatn  effeds; 
and  the  art  of  healing  will  gradually  arrive  at  a 
degree  of  perfedion  and  certainty  which  it  has 
never  yet  approached. 
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INDEX. 


Abildgaard,  p.  D.  117* 

Absorbents,  ix»  8. 

Acetates,  salts  formed  by  the  acetic  acid,  viii.  2S4«  . 

Acetate  of  mercury,  viii.  2S4, 
« ~-  of  pot-ash,  viii,  284. 

-  of  soda,  viii.  284. 
m^       .  of  zinc,  viii.  284. 

Acctites,  salts  formed  by  the  acetous  acid,  viii.  263* 

Acetite  of  alumine,  viii.  268. 

■     ■  of  ammonia,  viii.  2^7  ;  properties  of,  ib, 

■  of  antimony,  viii.  270. 

*  of  barites,  viii.  264 ;  properties  of,  ib. 

■■■      of  cobalt,  viii,  270, 

■  of  copper,  viii.  274.     See  vcrdigrist 

■  of  glucinc,  viii.  268. 

-  of  gold,  viii.  276.  . 

■  of  iron,  viii.  273  ;  properties  of,  ib. 

_    of  lead,  preparation  of,  viii.  J272.    Sec  cenue^  vAitt 
leadf  and  salt^  or  sugar  of  lead.  Properties  of^  27d« 

-  of  lime,  viii.  266 ;  properties  of,  267. 
'  of  magnesia,  viii.  267. 

■  of  manganese,  viii.  270. 
■  of  mercuryt  viii.  271. 

■  of  nickel,  viii.  270l 

■  ■  of  platina,  viii.  476. 

■  of  pot-asb,  native  states  of,  viii.  264 ;  preparatioii 

of,  ib.  properties  of,  265  ;  chemical  nature  of» 
ib.  phenomena  9f  its  action  with  arsenioas  acidf 
^69. 

■  ■  of  silver,  viii.  276. 

— —  of  soda,  viii.  266 ;  prope^jties  9f,  ib* 

■  '    of  strontian,  viii,  2o6. 

fi  Aotlitt 
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Actttite  of  tin,  vHk  27?» 
■  of  ainc,  viii.  270^ 

• of  zircone,  viii.  269» 

Acids^  in  general,  arc.coiiipoun<Is  of  oxigen  and  cofntastAT^ 
substances^  ii.  3 — 36  ;  characteristic  properties  of,  SS 
— 39 ;  their  acidity  attributable  to  the  oxigen,  ib.—  the 
peculiar  properties  of,  derived  from  the  base  or  radicaly 
37  ;  the  terms  mineral,  vegetable,  and  animal,  have 
been  ihe  sources  of  error,  lb'.  See  acidsy  animal^  mi- 
neral,  vegetable.  Enumeration  of  those  with  simple 
radicals,  38 ;  some  may  be  combined  with  two  por- 
tions of  oxigen,  ib.  nomenclature  of,  39 ;  general 
properties  of^  40 ;  arrangement  of,  according  to .  iii» 
attraction  of  the  radical  for  oxigen,  49;  geneial  at* 

>  Iron  of,  with  metals,  v.  66 ;  order  of  their  altraction 
for  metals,  71. 

Animal,  have  often  ternary  radicals,  ii.  38  ;  ^an  all  be 
converted  into  Prassic  acid  by  chemical  liaana,  ix. 
130.  See  €tcid»,  anmiCy  honibiCy  formic ^hcticj  PmssiCf 
scbaeiCy  uric,  and  zoonie. 

Fossil  or  mineral,  ii.  37. 

MelalHc,  jgeneral  properties  o^  ii.  }3$.  Sei  acidi, 
arsenic^  arseniousy  chromic,  moiifbdic,  ah(i  iui^fidcm 

Mineral,  or  those  with  simple  radiicafo,  P.  D.  50 — u, 
37.  Sec  acids,  boracic,  cdrbonic,  fluoric,  iiAtriaiic,  irftnc, 
niirousy  oxigenated  tnnrtatir,  phosphoric,  ph^korows, 
snljihureousy  sulphuric  and  the  metiillic  acids. 

Vegetable,  P.  D.  155;  arc  formed  of  bihSiry  radicab, 
ii.  37 — vii.  237;  mutual  analogies  tfttd  ditferences in 
vii.  235 ;  are  frequently  foui^d  in  ^oitibittatit>n  with 
each  others  238  ;  six  g^hei-ft  of,  239 — 1st,  nfttive^aiNi 
pur*,  1J46,  StQ  acids,  gattic,  bcnxj^c,  snccinic,.  Utric^  and 
malic — 2d,  those  partly  saturated  with  bot-ash,  or 
acidules,  2^S.  See  acidules,  oxnticy  aiid  tMahnu-^^^ 
empyreumatic,  or  those  formed  by  fire,  3oP.  SveitrcMir, 
pyroligneous,  pi/romucous,  arid  ))5rrbftorfff roire  j-^-^lth, 
factitious  or  artificial,  not  fouad  lu  nature,  S(^.  '8e» 
acids,  camphoric,  mucous,  and  stiberic ;  5\h,  aztilldBt, 
analogous  to  those  found  in  nature,  '36$*  $^  YfTftfe, 
Pialic,  tartaroits,  and  oxalic ;  6lh,  those  |)rOdarediIJ' 
fermentation,  372.  See  acld^,  acetic  ahd  acetova^ 
C^ner^l  properties  of  the  first  ^fet^Vis,  i\Q%  of  the  se^^ 
cond  gepus  or  acidule«,  288  ;  of  the  third  genus, 
36*0 ;  of  the  fourth  genus,  3^4  ;  6f  the  fMx  "gemis, 
.'tS8;  of4besi9^ltMpnul,  37:?. 
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Acidf  Acetic,  or  radical  vinogar,  vii.  373 ;  production  of,  viii. 
279-  See  verdigris.  Experiments  to  ascertain  the  dif- 
ference between  the  acetous  and,  280 ;  properties  0f, 
283  ;  forms  ether  with  alcohol,  285  ;  action  with  ve* 
getable  matters,  286 ;  uses  of,  28^. 
— —  Acetous,  vii.  374 ;  may  be  formed  without  vinous  fer- 
mentation, viii.  255  ;  processes  for  obtaining,  ib.  26 1  ; 
properties  of  26c  ;  unites  with  all  the  earthy  and  al- 
kaline bases,  ib.  uses  of,  287  ;  economical  and  phar- 
maceutical combinations  with,  288, 

Adipose,  see  ar/rf,  sebacic. 

Aenal,  sec  acid,  carbonic. 

of  Amber,   see  acid  succinic. 

Amnio,  method  of  obtaining;  x.   lit);   properties  of, 

117. 
of  Ants,  sec  acid,  formic. 

Arsenic,  or  arsenical,  v.  96 ;  discovery  of  the  artificial 
formation  of,  108  ;  prejfkBtion  of  lOP;  properties  of, 
ib.  action  of  caloric,  ib.  o^sir,  110;  deconipositi«o 
of,  by  combustible  bodies,  ib.  action  of  water,  111; 
of  metallic  oxidc!>,  ib  of  acids,  ib.  union  with  earthy 
and  alkaline  bases,  112.  See  arseniates.  Action  with 
salts,  1 16;  its  component  parts  not  yet  ascertained, 
ib.  uses  of,   ib. 

Arsenious,  or  white  oxide  of  arsenic,  v.  97 9  is  fre- 
quently found  native,  102  ;  methods  of  obtaining,  ib. 
characteristic  properties  of,  103;  decomposition  of, 
by  combustible  bodies,  104  ;  action  of  water,  ib.  of 
acids,  I'O^  ;  union  with  earthy  and  alkaline  bases,  ib. 
See  arsautes.  Its  vitrification  with  the  earths  appears 
to  form  triple  salts,  106;  action  of  salts,  ib.  uses  of, 
107;  hs  poisonous  qualities  may  be  counteracted  by 
sulphurated  solutions,    108. 

Benzoic,  history  of,  vii.  252 ;  is  found  in  many  vegetable 
substances,  ib.  and  in  dunghill  water  and  urine,  2^3; 
methods  of  obtaining,  ib.  physical  properties  of,  257*; 
action  of  caloric,  258 ;  of  air,  ib.  of  acids,  259j 
union  with  alkaline  and  earthy  bases,  2()0.  See  ^en- 
zoales.  Action  with  metallic  oxides,  262.  See  &eii- 
zoates.  Recapitulation  of  its  chemical  properties  and 
peculiar  nature,  265 ;  uses  of,  266. 

Bczoardic,  see  acid,  uric, 

Bombic,  extraction  of,  x,  496;  properties  of,  ib«  A 
similar  acid  exists  in  many  insects,  ib. 

Boracic,  its  nature  and  composition  unknown,  ii.  17^} 
discovery  of,  ib.  native  states,  176  •  mcthgdt  of  ob« 

B  2  tainpfp' 
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taining,  157 — iii.  443 — i65  ;  propertiet  of,  ib.  (nial« 
terable  by  light,  ib.  action  of  caloric,  ib.  habitudes 
with  combustible  bodies,  178;  with  compound  gases, 
ib.  with  metals,  ib.  slight  attraction  for  water,  179 « 
for  metallic  oxides,  ib.     Sec  borates*    Mutual  action 
with  other  acidS)  ib.  the  weakest  of  aU  the  acids,  180 ; 
hypotheses  concerning    its   composition,  ib«   usei  of, 
181  ;  new  experiments  on  its  nature,  182 ;  actioD  with 
earthy  and  alkaline  buses.     See  Borates, 
Acid,  Camphoric,  vii.  367  ;  preparation  of»  vini.  13  ;  proper* 
ties  of,  14. 
Carbonic,  history  of  its  discovery,  ii.  43  ;  its  naluref 
and  composition  determined  by  Lavoisier,  44  ;  native 
states  of,  45.     See  also  gas^  carbonic  acid,    Artificiar 
production  of,  46- — iv.  g ;  great  tendency  to  become 
gaseous,  49;  cannot  absorb  more  oxigcn»  ib.  babi« 
tudes  with  combustible  bodies,  50 ;  with   compodnil 
gases,  52;   action  with  metals,  53;  combination  with 
^ater,  ib.  phenomena  of  this  absorption,  54;    nia« 
chines  to  efiect,   55»     See  waters^  acidulous^  gaseous, 
spirituous.    Properties  of  liquid,  56;   anion  with  me« 
tallic  oxides,    57.     See  carbonates  and   eacb'  metal* 
Advancement  of  science  consequent  on  its  discovery, 
58  ;  recapitulation  of  its  history  and  peculiar  proper* 
tics,  ib.  uses  and  medicinal  qualities  of,   59  ;    aictioo 
with  earthy  and  alkaline  bases,  sec  carbonates  ;  conk- 
bi nation  with  metals,  see  carburets* 

•  Carbonous,  ii.   57* 

•  of  charcoal,  see  acid^  carbonic, 
■Chromic,  d/sc.overy  of,  P.  D.  127,  is  better  known  thaa 

the  metal,  v.  151 ;  physical  properties  of,  ib.  action  oif 
light  and  caloric,  ib.  easy  decomposition  of,  152;  ac- 
tion of  water,  ib.  union  with  metallic  oxides,  ib.  See 
c/iromaftif.  Action  of  acids,  ib*  uniohwith  earthy  and. 
alkaline  bases,  153.  See  chromates^  Its  action  on 
salts  and  metals  little  known,  ib.  uses  of,   154. 

Citric,  history  of,  vii.  273  ;  methods  of  obtaining,  275; 
purification  of,  276  ;  physical  properties  of,  27*) ;  ac- 
tion with  caloric,  280 ;  of  air,  ib.  inalterability  l^ 
combustible  bodit^s,  281  ;  decomposition  b}^  the  pow- 
erful acids,  ib.  union  with  earthy  and  alkaline  bases» 
ib.  See  citrates.  Action  on  metals  and  metallic  sola- 
ti^;ns,  282.  See  citrates.  Recapittlation  of  the  pni- 
pertit^  uf  286^;  elective  attractions  of,  ib.  uses  o( 
287. 

Crctaceousi  see  acid^  catbomc* 

AciJ 


Aod,  Fluoric  ;  its  intimate  nature  unknow;!,  xi.  267 ;  disco* 
very  of,  l68  ;  native  state,  ib«  methodf  of  oMaixnng, 
ib. — iii.  42*2;  properties  of,  l69-a-J73;  actipn  witk 
light  and  caloric^  173;  habitudes  with  combustible 
l>odies, 'ib.  action  wi^h  metals,  i>ee  esich  metal,  ib. 
Affinity  wth  water,  174;  union  with  oxides,,  ib.    See 

^aatts.    Comparison  with  other  acids,  ib. — iii.  436 ; 
Qses  o(  ib.  union  with  earthy  und  alkaline  bases,  see 

Jluates^ 
'         Formic,  discwory  of,  x.  488,  processes  for  extracting, 
489 ;   properties    of,    490 ;    elective    attractions  uj^ 
49 1 9   is  analogous  to  acetic  acid,  ib. 

Gallic,  or  astringent  principle,  history  of,  vii.  242  ;  Sl»t 
of,  ib.  methods  of  obtaining,  244  ;  purification  of,  ib. 
physical  properties  of,  246';  iictiou  of  calorii;,  ib.  of 
air,  ^47  ;.oi*  water,  ib.  of  alcohol,  ib.  ioalteraiiility  bj 
jcombustib)^  bodies,  248 ;  action  of  acids,  ib.  union 
with  alkaline  and  earthy  bases,  ib.  i>ee  gallattt. 
.Great  attraction  foj  metallic  oxides,  ib.  See  gallatet. 
Phenomena  of  this  action,  249f  exemplified  in  its  ef- 
fects on  sulphate  of  iron  in  different  states  of  oxigena* 
tion,  ib.  See  ink,  Itecapitulation  of  its  properties,  250 ; . 
uses  of,  261 ;  analogy  with  tannin,  viii.  127;  indi* 

.   cates  the  presence  of  iron  in  the  blood,  ix.    182. 

Lactic,  spontaneous  formation  of,  i;^.  503  ;  purification 
of,  ih,  ^ecific  an^  chai;act£ri2»tic  properties  of,  501^  i 
u nion  wi m  eaitby  and  alkaline  bases^  510.  See  lactates. 
Action  with  metallic  oxides,  ib.  See  lactates^  )i%s  not 
been  .thoroughly  examined,  51 K 

Lignic,  ,scc  add  pyrotigReouf. 

Lithic^  see  acidj  vric. 

Malic«  history  of,  vii.  267  ;  seat  of  268 ;  extraction 
and  purification  of,  200 — 26*8 ;  physical  properties  of, 
20O«-270  ;  itctioQ  of  caloric,  270  ;  spontaneous  de- 
composition of,  ib.  action  of  acids,  27 1  ;  union  with 
earthy  and  alkaline  bases,  ib.  Sec  mala^tes,  Acti^m 
with  metallic  solutions,  272.  See  nalates.  Uses  of,  ib. 
factitious,  formation  of,  vii,  36^. 

Mangancsic,  supposed  existence  of,  v.  260. 

Marine,  see  acidy  muriatic, 

' '     dephlogisticated,  tee  acid,  oxigenattd  finai*^ 
otic. 

of  mellite,  P.  D.  I69. 

Mephitic,   sec  acidy  carlo\ij, 

Molybdic,  discovery  of,  v.  130;  methods  of  obtain* 
ing,  138;  phjsical.iiropeTties  of,  141;  actiupof  ca* 

loric. 


6  ift^is. 

loriCy  ib.  decomposition  by  combustible  bodies,  14f ; 
action  with  metals,  ib.  solubility  in  water,  ib.  ac^n 
of  acids,  143  ;  union  with  earthy  and  alkaline  bases, 
ib.  See  fnolyhdates.  Action  wiUi  salts,  144f  sefins 
to  be  capafjlc  of  being  surcharged  with  oxigen,  145 ; 
uses  of,  ib. 
Acid,  Mucous,  production  of,  vii.  197 — 365 ;  physical  pro- 
perties of,  1.98 ;  decomposition  of,  ib.  combination 
of,  ib.  Sec  mucitea.  The  composition  of  not  asoe^ 
taincd,  199» 

Muriatic,  memoir  of  Berthollet  on  the  artificial  fonoa- 
tion  of,  P.  D.  80 ;  history  of,  ii.  143  ;  native  itatrs  of, 

.  144 ;  methods  of  obtaining,  ib. — iii.  257  ;  ancient  er- 
rors respecting  it  removed  by  modem  inquiries,  U5j 
exists  in  two  states,  ib.  See  also  gof,  muriatic  adi 
Physical  properties  of,  149  ;  action  of  light  and  ca« 
loric,  150;  of  air,  ib.  absorbs  oxigcn  in  the  solid 
state,  ib.  See  acidj  qxigenatcd-muriatic.  Htbitodcs 
with  combustible  bodies,  ib.  action  on  nietalS)  ib. 
union  with  \Katcr,  ib.  action  on  mctallic'oxides,  151 ; 
with  acids,  ib.  union  with  nitric  acid,  ib.  Seeoctd, 
mtro-muriatic.  Hypothetical  opinions  respecting  the 
composition  of,  153 ;  numerous  uses  of,  ib.  union 
with  earthy  and  alkaline  baises,  see  muriates, 

of  nitre,  see  acidy  nitric. 

Nitric,  history  of,  ii.  112;  component  parts  of,  US; 
native  states  of,  ibl  probability  of  the  direct  compo- 
sition of,  ib.  Cavendish's  experiment  with  that  view, 
ib.  methods  of  obtaining,  114.  iii.  175;  physical 
properties  of,  ib.  action  of  light  and  caloric,  115  ;  In- 
action with  oxigcn  and  azote,  \f6  ;  action  of  air,  !b. 
liabitudes  with  combustible  botlies,  1 17  ;  action  ^'llli 
tnetals,  118.     See  also  nitrates.   'Union  with  water, 

.  119;  cannot  be  obtained  in  the  gaseous  state,  ib.  ac- 
tion on'  metallic  oxid^, '  120.  '  Sec  "alto  ^nitrates; 
Comparison  t\*itb  othdr  acids,  121  ;  phenomena  of  its 
decomposition,  123 ;  conversion  into  oxide  of  azote, 
124  ;  which  see;  importance  and  uses  of,  131';  unioYi 
with  earthy  and  alkalifie  basest' see  w/frffAcj.  A  lest 
for  discovering  ammorvia,  356. 

Nitro-muriaiic,  composition  of,  ii.  ISl  ;  theory  oflhe 
formation  of,  152  ;  theory  of  i(s  action  on  gold,  vi. 

527.  ....'* 

Nitrous,  composition  of,  ii.  132;  many  varieties  of, 
133 — 138  ;  characteristic  properties  of,  134  ;  fnac- 
tion  with  light  aiid  raloFic,  T55;  oombinatiou  with 

oxigeOj 
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KO^g/s^f  ib.  .  does  not  absorb  azote, .  ib.  habitudes  ^-rth 
coiabttst^jblc  bodies,  il>.  scarcely  soluble  in  water,  137 ; 
auction  with  meUilIic  o.\idcs,  ib.  with  ^ids,  ib.  its 
CcJoratiop  depends  on  the  quantity  of  oijgcn  ab* 
S9fbe(i,  138  ;  uses  of,  ISp.  For  its  combinations  with 
eart)iy  find  alkaline  b^ses'and  inetals,  s^nitriUs. 
Tr-7-7—  depfalogistJcated,  ace  ucid^  nitric, 
phlogfsticated.  see  aci^t  nitrous. 


of  nutjualbf  ii.  51. 
Vlciil,  Oxftkcy  method  of  obtaining,  vii.  203 — 300,  ix.  89; 

]iistory  of,  2^(9  9  found  pure  in  cHick  pea^c,  302 ; 

{ij^ysical  properties  of,  303  ;  action  of  caloric,  304 ; 

of  air,  30J';  of  water,  ib*  of  acids,  306;  composi- 
J^ion  ofy  ib.  union  with  alkaline  and  earthy  bases,  ib« 

See  oxalates.    Order  of  its  attractions,  p  10;  action 

witli  salts,  311;  i^pqn  metallic  substances,  ib.     See 

oxalates.    Recapitulation  of  the  chemical  properties 

of*,  315;  uses  of,  31^. 

?     factitious,  vii,  371* 

Qxigpn^ted  mtiri.atic,  discovery  of,   yL   155;   not  yet 

iottnd  in  nature,  ib.  method  of  qbtaining,  (b.  pro^ 

perfin  of,    1^2 ;    and  soe  ^a*^  sxigenated  mi^riatic 

ffcid.    Action  wiUi  light  and  caloric,  \63  ;  habitudes 

Witn  combustible  bodies,  ib*  action  on  the  compound 

gases,    164;  with   rhetals,  ib.  union  with  water,  ib. 

action  with  metallic  oiides,  l65 ;  comparison  with 

p^^r  acids,  ib.  its  rfipidity  of  action  is  occasioned  by 

lis  yeak  ^^ni^  fgr  oxigen,  ]66 ;  numerous  and  im- 

{>Drtant  uses  o^  kh.  combinations  with  alkaline  ani 

eartoy   bases  and     metals,  sec   oxigenafed  tnuriatesp 

pbtained  by  the  distillation  of  chromic  and  muriatic 

apds,  V.  152 ;    F^broiii's  process  for  obtaining,  vi^ 

Phosphoreous,  composition  of,  ii,  72  ;  methods  of  pre- 
paring, 73;  apparatus  for  preparing  it,  74;  differ- 
ence between  it  and  the  pnbsphonc  acid«  75;  pro- 
perties of,  76;  action  with  li|;ht  and  caloric,  ib. 
nabitudes  ^vith  combustible  bodies,  7f  i  acdoi^  with 
inetf^ls,  79;  aQnity  with  water,  80;  action  wfth  me- 
tallic 9xides,  ib«CDfnpaxtsoo  with  otW  acids,  ib.  uses, 
ib.  combinations  of,  see  pkospivtes. 

Phosphoric,  coinpositioQ  ot^  iL  6O;  ^scovcry  of,  61; 
native  states,  ih.  at^'ods  of  obtaining,  ^2,  \x. — Z3t2 ; 
jphenomena  of  its  production,  ,631' — 18 — 122  ;  prq-. 
parties  of,  ib.  ifijctipn  with  light  and  caloric,  64  ;  me* 

;t^ J  9f  obtaining  pure  ritreQU^,^6^ ;  properties  of  it 

.......  ^^ 
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in  tbat  state,  ib.  habitudes  with  combustible  bodies, 
66;  action  with  metals,  6y  ;  attraction  for  water,  70  ; 
action  with  metallic  oxides,  7t  ;  effects  on  acidulous 
waters,  jb.  importance  in  chemical  operations,  ib.  uses 
of,  ib.  combinations  of,  see  phosphates, ;  phosphurets. 
Aci^f  Prussic,  or  colouring  matter  of  Prussian  blue  ;  history 
of  th6  iavestigations  relative  to,  pi — 110;  examina- 
tion of  the  intimate  nature  of,  120;  composition 
of,  122;  singular  attraction  for  raetats,  123;  phe- 
nomena of  its  production,  144—125,  recapitulation 
of  its  properties,  127 ;  principal  circumstances  which 
favour  the  production  of, '  129;  combinations  with, 
ste  Prussiates, 

Oxigenated,  ix.  121 — 129  ;  combinations  with, 
see  oxigenated  Pmssiates. 
Pyroligneous,  a  modification  of  the  aqetou<f  acid,  P.  D. 
156;  production  of^  vii.  3^3 — viii.  Il6;  purification 
of,  118;   properties  of,  ib. 
Pyromucous,  a  modification  of  the  acetous  acid,  P.  D* 
156' ;  production  of,  vii.   194 — 36 1  ;  Propertips  off 
195 — 361 ;  chemical  action  of,  196. 
Pyrotartarous,  a  modification  of  the  acetous  acid,  P.  D. 
156 ;  production  of,  vii.  349—362  ;  properties  o^  ib. 
Saccharine,   see  acid,  oxalic, 
Sachlatic,   see  acid,  mucous'. 

Sebacic,  discovery  of,  ix.  241 — 257  ;  methods  of  ob- 
taining, 258;  opinions  respecting,  260 ;  appears  to 
be  formed  by  the  decomposition  of  all  oily  bodies, 
261  ;  characteristic  properties  of,  2!62.  Action  with 
earthy  and  alkaline  bases,  ib.  Setiscbdtes,  With  salts, 
263 ;  with  metallic  substances,  ib.  See  sehates.  Acts 
upon  the  oils,  264  ;  forms  ether  with  alcohol,  ib. 
Sedative,  sec  acid,  boracic, 
'  Sparry,   see  acid,  fluoric. 

Suberic,  vii.  36*7  ;  production  of,  viii.    129  ;  purifica- 
tion" of,  130  ;  properties  of,  131 ;   chemical  action  of, 
ib.  combinations  with,  ib.     Sec  suBerates^    Elective 
attractions  of,   132. 
Succinic,  composition  of,  vii.  267  ;  preparation  of,   viii. 
337  ;  history  of,  338 ;  propeities  and  elective  attrac- 
tions of,  340,  see  succinates, 
of  sugar,'  see  acid,  oxalic, 
of  sugar  of  milk,   see  acid,  mucous. 
Sulphureous,  Composition  of,  u,  TOl  ;   discovery  of,  ib. 
abundant  in  nattire,'  102  ;  processes  for  preparing,  ib. 
properties  ofj  109.    Sea  ako  gas^  sulpkur€W$  add; 

liction 


action  With  compound  gases,  110;  comparison  "wiA 
other  aci<l5,  lb.  uses  of,  111 ;  combinations  with,  sop 
sulphites, 

Acid  sulphureous,  concrete,  production  of,  ii.  110 — 151  • 
properties  of.   111.       . 

» ,  ■     ■     — — -  voLatilcv  Ji.  IQJ, 

—  Sulphuric,  composition  of,  P.  D.  75 — ii,  Bl  ;  history 
of.  ib.  native  ^ates  o{^H2  ;  methods  of  obtaining,  S3 :; 
physical  'properties  of,  84  ;  action  uilh  iidit  and 
jCi^ric,  So;  purification  of,  ib.  cannot  be  furtlier  oxi- 
^enated,  ib.  accipu  of  air^  87  ;  habitudes  vrith  com;- 
bustible  bodies,  ib.  ihrec  classes  of  phenomena  pro> 
duccd  by  its  action  on  metals,  91.  Sec  siso  ^ufphata 
and  tulphurets.  Phenomena  of  its  action  \iith  water, 
52;  vnion  with  mctalh'c  oxides,  5^^, ..  See  also  *m/- 
phates.  Action  H'ith  acids,-  ^7 ;  importance  ^d  iisn 
of,  9^  ;  remedies  against  the  fatal  ejects  produced  by 
^allowing  it,  99;  fabrication  of  it  ^  an  article  of 
comroerc/e,  lOf) ;  combinations  yvith^  see  9iilpkatu 
^d  sulphurets. 

•"       ' concrete  or  glacial,  ii .  131  — vi •  26o. 

dulcified,  production  of,  viii.  210;  distil- 
lation of,  ^11.  S^-etker.  'A 
Tartarous,  history  of,  viii.  345 ;  preparatipo  ol^  ik- 
physical  properties  of,  347  ;  chemical  properties  of, 
^48;  decomposition  by  calpric,.  ib'.  action '  o^  air^ 
350;  of  water,  ii.  of  acids,  ib.  union  with  earthy 
and  alkaline  bases,  351.  See  tart  rites.  Action  with 
salts,  354 ;  combination  with  metallic  oxides,  ib.  See. 
tart  rites.  Cobpak-ison  with  other  Vegetable  acids, 
357  ;  con)po$ition  of,  ib.  uses  of,  358. 
■                      factitious,  vii.  370. 

Tungstic,  production  of,  v.   124 ;  physical  properties  of, 
126;  action  of  caloric,  ib.  of  air,  127;  of  water, 
ib.  habitudes  with  combustible  bodies,   ib.   action  of 
acids,  lb.   union  with  alkaline  and  earthy  bases,  128. 
See  tungstates.    Action  with  salts,  ib.  •  probable  uses 
of,  }29. 
Uric,  spontaneous  reparation  of,  from  urine,  X.  172; 
discovered  bv  Scheele,  310;    characteristic  properties 
of,  311*;  combitiations  with,  ib.  See  urates.  Decom- 
jposition  of,  312  ;  action  of  caloric,  314;  composition 
bf,  ib.  conversion  into  ammonia  and  four  different 
acids,  ib.  is  peculiar  to  animal  substance?,  315. 
Vitriolic,  see  acid,  sulphtcric. 
Zoonic,  discovery  of^  ix.  65'-^lS0. 

Acidifiable, 


Acidifiablf  )mm  or  rtdical,  ii.  37. 

Acidification,  ii.  33. 

■T  ■  ■  of  tin,  probability  of^  vi.  B5— 40. 

Acidifying  principle,  ii.  37. 

Acidules,  P.  D.  70 ;  ^n/9^1  properties  of,  vii.  28^,  only  t«6 

known,  SSp. 
j!-     ■         of  mcUitc,  P.  D.  169;  luialogy  with  oxalic  aci- 
<Jule,  170. 
■  "      Molybdic,  or  of  moiybdenn,  formation  of,  v.  144. 
■   .     m      Oxalic,  history  of,  vii.  2^0 ;  seat  of,  tb.  metliods 
of  pbtainings  29 1 ;  preparation  of,  in  the  direct  way, 
$93 ;  physical  properties  of,  ib.  chemical  ptopertie 
of,  294 ;  composition  of,  298 ;  uses  of»  299* 
Taftarous,  history  of,  vii^  317  ;  seat  of,  ib.  purifi- 


cation of,  319  ;  pl^ysical  properties  of,  321 ;  chemi- 
cal prof^ties  of,  322  :  d^illation  of,  ib.  phenomens 
of  its  decomposition  by  heat,  39^  ;  spontaneous  de- 
cotnpositioh  of,  327  ;  action  with  ^ads,  330>  with 
ftalifiable  hases^  3^2 ;  with  salts,  337;  wi^  metab» 
i338 ;  uses  of,  344. 

Acidum  pingue,  i.  40. 

^ctiAOte,  description  and  varieties  of,  it*  428^ 

j^det,  vi.  ^0^  viii.   ^30. 

Adhesion,  i.  90. 

Adipocire,  production  of,  ix.  345-t409,  x.-r-SS  ;  $rst  dis- 
covery of,  58.     Sec  spermqceii. 

Aerostatic  machines,  cause  of  their  ascent,  i«  236. 
Acs  veneris,  vi.   34-6. 

Af^Joky  of , aggregation,  i.  9O;  injstancps  of,  91  ;  ^fs^nicdon 

cf,  93. 
f  >i  ,     chemical  -,  Qerthollct's  ipemo^r  on,  P.  D.  60;  Geof- 

froy's  table  .of,  i.  32  ;  i)^ti)re  of,  9^. 

Aggregate,  definition  of  the  term,  i.  91  ;  four  kinds  of,  vii, 
solid,  soft,  liquid,  and  gaseous,  92. 

Aggregation,    sec  qfinif^ '  (/  og^rtgafion  ;   mpflificf^tions  of, 
i.  93. 

Air,  atmospheric,  is  not  a  simple  body  or  element,  i.  206$ 
physcical  properties  of,  ib.  definition  of  .the  teriD,  207  ; 
its  elastic  fluidity  cannot  be  destroyed,  SOS  ;   invicibiU^* 


>  - 


iir»i««     -  II 


41^  1209 ;  «rrofieoiiily  cottidere^  fs  inttpid,  lb.  g^vUy 
of;  210 ;  effects  of  tbe  prcvara  of»  en  lic^^  and  solids, 
$11  ;  plieiMmeoa  fNEdduood  by  the  comprflKibility  and 
<teticity  of,  ih.  expansion  or  rarebctioD  of,  ib.  tbe  che- 
mical prQf>eil4es  o^  equally  important  with  the  physical, 
S12  ;  its  power  of  si^ypoHing  combiistion  and  respiration 
derived  from  theoxigen  gas  itcontiunSy  2|^  ;  difference 
between  corobustko  in  «Kigen  gas  and  in  air,  214 ;  is 
decomposed  by  combustion,  216 ;  is  weomposed  by 
Testohng  the  quantity  of  oodgen  consamed,  9X6}  com* 
poiient  parts  of,  217;  methods  of  measonng  the  pro« 
portions  of  its  principles,  ih.  See  eudjemeiry.  Contains 
fluuiy  foreign  substances,  2 19 ;  tbl  oxigen  gau  considered 
as  the  cause  of  all  its  chemical  properties,  221  ;  facti* 
lions,  ib.  application  of  tbe  chemical  £acts  relative  to, 
.  222 ;  combustion  with  kidrogen  gas,  240 ;  is  vitiated  as 
to  its  vital  and  reliable  parts  by  the  combustion  of 
charcoal,  260 ;  analysis  (>f,  by  tbe  conabusCion  of  phos^ 
phorus,  264 ;  solubility  in  water,  ii.  IS ;  iafiuence  of 
pn  vegetation,  viii«  354  ;  hypothese?  reqicctipg,  3i&;^  IP 
renovated  by  vegetable  traospiratipn,  406« 

Aify    c^hlogi^ticatcd,  see  air,  vit(fL 

-nr--fi}^,'Se^^a«,  carbonic m^d ;  discovery  of,  P,  p«  \5 — ^i.  d8« 

mm  L  inflammable^  discovery  of,  u  ^\-^2^»    S^  ^as,  hi^ 

— rrr-  phlogisticated,  i.  224.    See  a,poU. 

1 vi^d ;  discovery  of,  L  AS.    Sep  gas,  Qfijg^* 

4Uaba8ter,  iv.  25.     See  carbonate  of  lime, 
■  gypseous.     See  sulphate  of  iime, 

J^linitemf,  I.  2K 

Albumen,  animal,  physical  propertie9of,  vili.  108;  Is  com- 
bined with  soda  in  the  serum  iA  .the  blood,  ix.  fB9 ; 
separation  of,  from  the  serum,  19I— rlf>d ;  is  a  real 
oxide,  194.  See  also  serum  and  €oi9uriiig  moUer  -o^ 
fhe  blood  J  and  hraiB  cf  mnimals. 

-     '  ovi,  X.  434.     See  tggt  of  Jbirds. 

-■; vegetable,  P.  D.  l65;  charactevistic  properties  of, 

viii.  108;  cxtracticm  of,  I09;.panfieation  of,  llO; 
analogous  with  animal  albumen.  Ill  ;  vegetable  sub* 
stances  from  which  it  is  principsHly  4>btainod,  -ib.  \s 
separable  from  flour,  .112  ;  and  oil  the  green  feculae, 
lid ;  analogies  with  gluten,  ib, 

^IchemistSy  many  chcraicifl  truths  owwg  to  tlj^,  i?  ?7. 

Alcohol, 


I£  rirnx. 

JalcQ^tio],  the  rennote  product  ef  the  vinous  fnrmeiiiatioiK  tSL 
199' I  processes  for  ebtaiBing^  19O;  means  of  deter- 
mhmag  itspunty»  191;  phyaioal  properties  of»  192; 
table  of  thesperiiic  gravities  of  diflcrent  proportmift 
o£  water  and^  193  ;  fecti/ication  of»  194-  ;  ebemkal 
properties  of,  undccomposedt  195  ;  action  of  air»  ib* 
of  svlphur,  19S  ;  of  phosphojois,  ib.  of  vatcr^ib.  of 
y/vjcak  acids,  19?  ;  of  alkalis,  ^99;  of  salts^fiOO;  with 
Tegetabic  matters;  201 ;  chemical  propertiea  exhibited 
by  tbedccoaopoaitibn  o&  206 ;  aaa^sis  at  an  elorated 
teoaperalttrey  207  ;  combustion  with  coolael  of  air» 
kk  decomposition  by  alkali.s  assistd  by  -heat^  ^?09; 
action  of  pom'fHul  acids^  210.  See  etker  and  Him* 
Jicaiian.  Decompositioa  .by  metallic  oxides  and  so« 
haioas^  £36;  cok)Hn;  of  the  flame  of>.  prodticed  by 
bodiies  which  it  holds  in  soiution,  237  ;  bowever  pre* 
pared  it  is  one  and  the  same  bodyt  238  ;  mtineroiis 
uses  of^  239 1  mechanism  of  the  formatioD  of«  244 ;, 
has  a  foirrfotd  action  on  aninaU  compounds»  ix»  108. 

AIgarofh*s  powder,  v.  4S7. 

Aliafis,  nature  of,  P.  D.  97  ;  gjeneral  piopcrties  of,  ii.  234: 
readiiy  combine  with  acids,  S^5  ;  energy  oa  animal 
substances,  ib.  five  Species  of^  ib.  Sek  ammoma^  ha^ 
rj/tes'y  pot-as/ty  *&Ai,  'aftd  firontidn^  Unalteriible  by 
heat,  236  ;  absorb  water  and  carbonic  acid  froth  the 
atmosphere,  ib.  Sec  c(rrhontttes.  Action  with  combus- 
tibic  bodies,  ib.  combination  with  water, "  rb,  action 
with  acids,  ib.  See  salts.  With  metalKc  axides,  ib-  ns 
]«ative  attractions  of»  i-b.  action  with  earths,  257  ;  ara 
all  found  in  nature^  ib.  only  one  whose  .compo>itioQ 
is  known,  25S.  Sec  ammonia^  azote^  and  alkati/iaM 
prioeipk^ 

■  "         Ai^rati'd,  iv.  48.      .    . 
'■ —fixed,    iy.  38. 

■'   '     — ■     '         vohitilc,  iv,  68. 

'         caastic,  see  muriate  (^'  armnonia. 

" vclatilo.     See  ammonia, 

'■  concrete  volatile,  iv.  07- 

■*— —  deliquescent,  see  fot^a^sh^ 

efiervesceut,  fixed,  iv.  38. 

rr— fixed,  iv.  38.     Seepat-asf^^ 
u      ■   ■  marine,  iv.  48<.     See  sodum 

■  mild  vegetable,  iv.  38. 
miaeraL  iv.  4S.     Sec  soda. 

— —  Prussian^  see  Prustiaics,  * 

Alkalis, 


Alkt&'f  wgetablcy  see  pot-n^. 

*  ■■         volatile^  sec  ammottia,  and  mvrhaft  of  toMnpnim, 

Alkalifiant  pnociple,  probability  of,  ii.  5258.     See  azo(e. 

Alloys,  4>r  combi nations  of  metal  wi^  each  ether,  v«  6« 
See  also  each  metaL 

*  '         fusible^  vi.  3,  * 

Aiumt  history  of,  iii.  75  ;  may  be  compowd  of  two  or  of  lliree 
bases,  ib.  ph^'sical  properties  of,  76 ;  varieties  of,  77  • 
native  states  of,  78 ;  extraction  of,  79 ;  purificatioa  t7^ 
lb.  action  of  cafortc,  80  ;  of  the  air,  81 ;  of  wa^fr,  f^}^ 
<leconipo!ation  of,  9Z.  See  pyropktynn.  Action  with  sa- 
lifiable bases,  83  ;  compouent  parts,  of,  86 ;  property 
if  dissolving  al am inous  earth,  ib,  See  tripk  satmttwi 
milphate  of  aluminc ,  Four  ^'arieties  of,  ^  ;  uscs<)f,  %%i 
specific  characters  of,  iv.  116. 

— —  bamt  or  calcined,  iii.  TO. 

—  marine,  sec  mirriatt  of  aimfHint. 
■  *    ■  nitrous,  sec  nitrate  of  alnmine, 

Alumine,  faistoty  of,  ii.  l  j^S ;  native  states,  1^ ;  method  t^ 

'  obtaining  it  pure,  ib.  properties  of,  200  ;  action  wiik 

light  and,  caloric,  20 J  4    habitudes  with  coihbustible 

l»oilics,  202  ;  action  uitli  metals,  203  ;  its  attraction 

.:        for  water  constitutes  the  bobis  of.  the  art  of  potter^', 

ib.    action  with   metallic    oxides  ^aad    acids,   205 ; 

marked  attraction  for  &ilex^.206  4    importance  and 

"    .     uses  of,  HOT. 

-,  ,    .      vitriolated,  see  alum. 

Alyoq,  ix.  46.  - 

Amalgams,  combinations  of  mercury  with'  other  metals,  v. 
t)l — 427;  are  mostly  susceptible  of  cr^ftalliaation, 

— of  antimony,  v.  428—430. 

*  of  arfienic,  v.  428. 

—-7- of  bismuth,  v.  428 — 429,  v»»  lOI* 

*^^ of  copper,  difficult}'  of  obtidniog^  vi*  dijfi/ 

of  gold,  vi.;  504  ;.  uses  of,  500*,  * 

-■ — ■-■ "  •    -of  lead,  vi.    105;    becomes    fliiid   by  trkunciloxi 

with  an  amalgam  of  bl^mutb^ib. 

-* nutw,  sec  ore j  tsf  mercury, .    • 

of'platina,  vi.-5f9. 

-• of  sil\*er,  vi.  434 — 457-    See  brtt  of  JHoMm 

of  tin.  \-i.  31^49;  uses  of,  ^3.    .' 


• •   «  t  »^ 


—  of  zinc,  v.  ^29. 

5  Amber, 
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Am W,  physical  propefties  of,  viii.  S3  2;  natojml  liMtDiy  ol^ 
d33  ;  varieties  of»  334 ;  opinions  respectutg  its  for* 
roation,  335;  chemical  properties  of,  336;  productf 
of  th6  iKstiHatiDn  of,  337.  See  oil  df  txMer  Hud. 
apid^  sitccmc.  Composilion  of,  3^33 ;  uses  e^  3«1« 

Ambergreasc,  physical  properties  of,  x,  415;  natural  lustoij 
of,  ib.  varieties  of,  4l6;  opiniohs  respectmg  its  on^* 
grh,  417;  analogy  witk  bttumeusy  418;  dMnkal 
]^it>perti«§  of,  419  ;  «set  of,  ib. 


AmoMNiiaf  history  of,  SfiS ;  native  states  of,  325 ;  ^ 

lor  obtaioing,   ib. — 32(>»    Seie  ^as,  ommomiaaU  and 
liquid  ammonia. 

»■■■  I  I  liquid^  k  a  combination  of  i^monia  and  wa 
tMv  ii.  341  ;  processes  for  obtaining,  ib. — iii.  281 ; 
properties  of,  341 ;  freezing  and  crystallisatioii  of, 
P.  D.  10(), — ^iii.  342 ;  concentraiioo  by  pressure,  342^ 
action  of  the  atmosphere,  343«  See  carbotutte  £f 
ammonia.  Habitudes  with  combustible  bodies,  3A4^ 
action  with  metals,  345  ;  with  water,  ib.  ionrMd 
action  with  YnetaHic  oxides^  346 ;  tiliion  witb  adds, 
347.  Se<B  the  vil/iti  ipith  baie  of  amt^onia.  Redprocal 
deeohiporshion  of  t>XTgenated  tntiTiatic  aciA,  lb.  ia  an 
ftrttidote  to  the  deleterious  effects  of  oxieetiated  mu- 
tiflftic  acid  gte,  349 ;  actirni  .with  earths,  ib.  with 
alkaKs,  350 ;  is  the  only  tlkali  x^ose  cfiitnposition  is 
Ittiown,  ib.  component  parts  tf,  ib.  phenomena  of  its 
composition  and  decomposition,  351  ;  the  pFOgress 
of  chemistry  has  been  ranch  forwarded  by  the  lihowv 
ledge  of  the  nature  and  properties  of,  sb.  imyt^ft 
ant  uses  of,  353  ;  utility  as  a  ro-agent,  354  ;  it  .|m>- 
duced  by  the  solution  of  tin  in  nitric  acid,  vi.  4^^; 

Amphibole,  description  and  varieties  of,  ii.  422.;  analyses  o^ 
465. 

Analcime,  dtescription  and  varieticfs  of,  ii.  ^'SfS. 

Analysis,  animal,  .Ws  complete  tbam  that  of  .vegetablesy 
P.1&.  175. 

*■  ■  "■  Chemical,  i.  77  ;  several  different  lauds  a£^  Z8  4  me* 
chanical,  ib,  spontaneous  or  natural,  79;  by  fire,  ib. 
by  re-agents,  80;  immedi^q,  .81;  mediate  or  re- 
mote, ib.  simple,  82;  false,  ;^;  minQral,.844  ve< 
,^tab]e,  ib.  eiiimal,  nb.  _all  ijeiodi^  4iv4(jed  ^oto  tlupoe 
classes  by  it,  )85, 
of  ores,  V,  4 1 . 

2  Anaximander, 


IJIJISX^  i§ 

Aliaxiiiuinder,  P.  D.  7* 

Anaximehcsy  P.  D.  7« 

AadreoHley  description  of,  ii«  4d6 :  ftnaljaa  of,  4€9* 

Animaby  structure  of,  ix.  1  ;  the  increase  io  bulk  of,  pro# 
ceeds  from  vegetable  mfttter,  4;  distiBCtive  cha^' 
racters  of,  ib.  principal  division  of  the  bodies'of,  5  ; 
organic  elements  of^  6.  See  tigameiUi;  cartik^u; 
symaria :  muscles;  tendatu;  apomniroses ;  arteries;, 
veins;  li/mphatics  ;  absorbents  or  laeteals  f  ceUutar  tcjom 
ture ;  nerves*  Oi^nic  systems  of,  iS ;  organic  degra* 
dadon  the  causa  of  the  ditierences  between  the  Various 
classes  of,  13;  are  distinguished  into  eight  classe^t 
Vig.  mammalia;  birds;  reptiles ; Jiskes i  testacea;  in* 
sects;  worms;  zoapht/tes^  14;  general  resemblances 
oT,  15  :  functions  of,  \6 ;  phenomena  of  the  liia  6(  17 ; 
vital  functions,  liS.  ^fsQ  central  sensibUiijf  ;  rtspira* 
Ition ;  circulation  :  natural  functions,  ib.  Set  diges» 
tion  ;  secretion  ;  nutrition ;  ossification.  FunctioDs  which 
distinguish  animation,  19*  oee  irritabilitjf  ;  exterior 
senubUity.  Puilction  which  communicates  life,  ib.  See 
generation.  Chemical  phenomena  which  take  place 
in  the  bodies  of,  x.  510.  See  phftiology^  dimalm 
Iftooii  that  real  chemical  action  exists. in,  511 ;  dif* 
iference  of  the  phenomena  in  dmA  mmaai,  matter  and 
living,  514  ;  analogous  of  effects  in  these  two  kjnds  cf 
-substances,  517 ;  variations  in  the  chemical  pheno« 
inena  of  life  according  to  the  structure  and  nature  oi^ 
5(19 ;  chemical  phenometia  which  take  place-  in  dis- 
eases, B76.  See  oxigen.  Caution  requisite  in  consi* 
dcring  all  diseases  as  cheinical  actions,  5%0. 

Animal,  Charcoal,  i.  254* 

.. ^  Qiemistry,  i.  9  ;  subjects  of,  125. 

— — »—  organic  compounds,  the  eighth  class  of  chemical 
i>odM,  P.  D.  dd^iri;  obatttot^risties  of;  175. 

■  substances,  generalities  respecting  the  structure  and 

composition  of,  ix.  1 ;  their  chenncal  properties  com* 
prised  in  four  orders  of  iacts,  2 ;  considered  as 
'  "subdtdinkte  to  Vt^S(«bles,  3 ;  ^yntctsion  of  Ve^tabl«^ 
into,  4.  See  animalization,  Histdry  of  the  disco- 
veries in  the  chemical  acquaintance  with,  33 ;  general 
results  of  the  modem  cfit^^fiiehts  oh,  49 ;  poinb  of 
•  '  vohicidened  'with  ve^BtablM,  50 ; :  diflMnees  4)«t«ii^en 
"INtethhles  and,  51 ;  tiiefr  ak^blUty  fMimtcd  by 
&eirQam^cdtad'#inp#siti)dn,:«2titM9aD'#ll)r  they 
^  afford 


1&  umur*: 

aflbrd  an  acid  similar  to  one  obtained  from  vegelablHt 
53  ;    abundance  of  phosphates  in»   54 ;    are  com^ 
pounds  at  least  quarternary,  55 ;  composition  oU  ib. 
^neral  chemical  properties  .jof^  57  l    action  of  ca« 
ioric»  60 ;  products  of  the  distillation  of,  63 ;  exa« 
•    . '  •  iniuatTun  of  their  respective  properties,  64.     See  acid^ 
'zaoAKr,and  oit,mim(u.  Action  of  air,' 72;  six  effects  of, 
73  ;  1st.  absorption  of  oxigcn,  ib.    *2d,  concretioa  of 
liquids,  74 ;  3d.  coloration  of,  ib.    4th.  slow  com- 
hiXsriori  of,  75 ;  5th.  alteration  produced  in  the  air 
itself,  7();  Bth.  spontaneous  decomposition,  77;  the 
fjeneral  result  resembles  the  action  of  fire,  78 ;  action 
<»f  water,  79 ;   cold,  ib.   hot,  80 ;   phenomena  pro- 
duced by  boiling,  81  ;  action  of  acids,  83;  pheno- 
mena of  the  action  of  each  particular  acid^  S5»    See 
ac<(/,  oxalic;  acid^  Prussic*  Action  of  alkalis,  93.  See 
ioap^  animaL  Action  of  earthy  and  alkaline  salts,  9^; 
cif  metals  and  metallic  compounds,  102 ;  of  vegetable 
natters,  .104.    Sec  tannin y  galling  alcohoU      Charac« 
fers  derived  from  the  formation  of  the  Pnissic  and 
'  other  acids,  110;  characteristic  property  derived  from 
the  spontaneous  decomposition  of,  131.     See'jw/re- 
faction^  ^Chemical  properties  of  particular  animal 
-  substances,   158 ;  different  modes  of  classifying^  ib. 
division -into  three  classes,  I61 ;  table  of  the  divisioQ 
and  classification  of,    l64;   those  belon^ng  to   the 
whole  body,  169 ;   those  belonging  to  particular  re* 
gions,    402 ;    those  belonging  to  the  mammalia,  x« 
39<S ;    ^ose  belonging  to  the  birds,  430 ;    those  be- 
longing to  reptiles,  44^ ;    those   belonging  to  fishes, 
459 ;  those  belonging   to  the  molluscae,  468 ;  thosa 
belonging  to  insects  and  worms,  476 ;  those  belonging 
to  zoophytes,  503. 

Animalization,  ix.  4-*-x.  553.    See  nutrition  of  animalu 

Anomalies,  apparent,  in  chemical  experiments,  i«  120;  sources 
of,  1!21. 

Anthracite,  viii.  316. 

Ancients,  their  knowledge  of  chemistry.  P.  D,  3 — i.  l6» 

Ancient  terms  explained,  i«  73, 

Antimonite  of  pot-ash,  v.  549« 

Antimony,  history  of,  v.  289;  innumerable. medicinal  pre* 
parations  of,  ^92^  physical. properties  of,  293;  na- 
tural history  of^i  296;  assays,  of  the  ores  o^  299; 

oxidabUity 
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oxidability  of  304  ;  union  with  combustible  sub- 
stances, 310;  action  upon  water  and  the  oxides, 
31 6;  of  acids,-  dip;  of  salifiable  bases,  330;  of 
salts,  345  ;  uses  of,  358. 

Antimony,  butter  of,  v.  486. 

ceruss  of,  v.  349. 

■  diaphoretic,  not  washed,  or  solvent  of  Rotrou,  v.  548 
*  washed,  v.  348. 

'  ^     ■■ '  ■  glass  of,  V.  308.     Sec  oxide^  vUre^vf  SHlphiratei,  of 

antimony, 
-  ,.,       .  livei^  of,  V.  351. 

■  native,  v.  296. 

■  ruby  of,  v.  356. 


Antiphlogistian  school  of  chemistry,  i.  6S, 
Autiputrescents,  ix.   152. 

Antiquity  of  chemistry,  erroneous,  P.  D.  4. 
Antiseptics,  ix.  152. 

Ants,  yield  a  peculiar  acid,  x.  488.  See  ai^ds  forvm :  tnd 
a  fixed  concrescible  oil,  491 ;  other  products  from, 
ib.  the  medicinal  use  of,  doubtful,  4S/2. 

Apatite  of  Werner,  see  phosphate  tjflime, 

Aphrooatron,  iv.  368. 

Aponeuroses,  ix.  7* 

Applications  of  chemistry,  P.  D.  38» 

Aqua-regia,  seeacicf,  nitro^muriatic. 

Aqaila  alba,  sea  mild  muriate  of  mercafy^ 

Arabians,  the  authors  of  chemistry,  P.  D.  9»  applied  che* 
*  mistry  to  medicine,  i.  21. 

Ancanum  duplicatum,  see  sulphate  of  pot-ask. 
ArdvissoD,  X.  491. 

Areometers,  instruments  for  ascertaining  the  parity  of  U« 
quids,  viii.  192. 

Afgil,  description  and  varieties  01^^  ii«  445 ;  its  analysis  an^ 
certain,  471. 

Arnaud  de  Villeneure,  viii.  182» 

Aroma,  vii.  87—491,    viii.  202.     See  akohd  and  voUMt 
oil. 

C  Arseoiatqi 


18  .    IKDEX. 

Arseniatc?,    salts    formed    by    the  arsenic  acid^   see  oaV, 
aritcniCy  and  each  arseniate, 

earthy  and  alkaline,  properties  of,  v.  112. 

—  of  alumine,  properties  of,  v.  115. 

—  of  ammonia,    properties  of,    v.  115;   decompos* 
tions  of,  ib. 

—  of  barttes;  properties  of,  v.  115. 

—  calcareous,  see  arseniate  of  Ume^ 

—  of  cobalt,  artidcial,  preparation  of,  v.  20}« 
'  ■   '  -■    native,  v.  189. 


—  of  copper,  preparation  of,  vF.  389  •  properties  of| 
390. 

—  of  iron,  vi.  294. 
of  lead,  artificial,  preparatioa  of,  vi.  125  ;  proper* 


ties  of,  126. 

-*         '  native,  vi.  77' 


of  lime,  acidulous,  v.  112. 

—  insolublo,  v.  112.  '-" . 

of  magnesia,  v.  112. 

—  of  mercury,  preparation  and  properties  of,  t.  497« 

—  of  nickel,  v.  22d. 

—  of  .pot-ash,,  properties  of,  v.  113. 

—  acidulous,  v,  107  J  properties  of,  113. 

■ —  of  silver,  difficult  preparation  of,  vi;  468 ;  proper- 
ties of,  469. 

—  of  soda,  properties  of,  v.  114. 
■ —  of  strontian,  v.  1 12. 

—  of  uranitc,  v.  181. 

■ —  of  zinc,  obtained  by  double  attraction,  v.  544. 


Arsenic,  history  of,  v.  83  ;  confounded  with  the  white  oxid«, 
84  ',  physical  properties  of,  85 ;  natural  hbtory  of, 
86  ;  assay  of  the  ores  of,  89 ;  oxidability  of,  9^ ; 
union  with  combustible  bodies,  ib.,  action  gpon  water 
and  the  oxides,  94  ;  reciprocal  action  with  acids,  S6v 
with  salifiubic  bases  and  salts,  ^^ ;  uses  6f,  100. 

. butter  of,  v.  485. 

cinnabar  of,   v.  485. 

tixcd,  V.  107.     See  acidulous  arsejiiate. of  pot-ashm 

'•  ■    '    1 —  flow<frs  of,  V.  103. 

M r  livers  of,  v.  100*. 

^.  ■    ■ » ■  oil,  eorrpsive,  of,  v.  485. 

— —  white,  see  ac/rf,  arsenious, 

Arsenites,  salts  formed  by  the  arscnious  apid.     8ee  acid^  Mr^ 
senious^  and  each  arseniate, 

earthy  said  alkaline,  properties  of,  v.  106. 

Arsenites 


Arscnites  of  copper,  preparation  o[,  yi.  390.     See  Scheele's 

green. 
of  iron,  vi.   295. 


Arteries,  ix.   7-  ' 

-       "  • 

Arts,  chemical,  of  the  ancients,  i.    16. 

Chemical  phenomena  of  the,  i.  121. 

Asbestos,  description  and  varielics  «^ii.  442:  analyses  oi^AtlOii 

Asphaltum,  see  bitumeriy  solid,  . 

Assaying  of  ores^  see  docimasy. 

Astringent  principle  of  vegetables,  see  acid^  gallic;  tannin^ 
and  colouring  matter  of  vegetables^ 

Astronomy,  known  to  the  ancient  Egyptian;^  P.  D.   5. 

Atmosphere,  see  fl/r,  atmospheric* 
Metallic,  v.  28. 

Attraction  of  aggregation,  %cq  a ffiniti/  of  aggregation, 
■     ■  of  composition,    i.  94  ;    laws  of,  So-^ST — 9^ — * 

99 — iOl— 102— 103— IO5-7II4— 115  ;  may  exist 
between  a  number  of  bodies,  §8  ;  fluidity  necessary 
to  it,  ^9  >  changes  the  temperature  of  bodies,  101  ; 
new  properties  produced  by  it,  102';  ^timite  of  its 
force,  103  ;  its  energy  exemplified,  10^  ;  takes  place: 
in  established  proportions,  114;  difiv^uU  t,o  cpcplain, 
lis.  '    .  i  » 

— — — Elective,  107;  simple  and  double,  HO;  super- 
fluous, 112;  necessary ,.  ib.  utiUity  of  tables  of,  113; 
double-disposing,  II6;  bypothetioal,  119;  quiescent, 
iv.   179 — divellent^  ib. 

Aurum  musivura,  or  raosaicum,  vi.  26— 58. 
paradoxum,  or  problematicum,  v.  366. 

Authors,  all  former  on(;s  consulted,  P.  D.  19I; 

Axiuite,  description  and  varieties  of,  ii*  420 ;  analyses  of,  465# 

A2otc,  is  a  simple  body  which  has  never  been  obtained  but  in 
combinaiion,  i..  223  ;  erroneous  opinions  respecting, 
224  ;  investigations  into  the  nature  of,  ib.  one  of  the 
primitive  subitances  most  useful  and  most  abundant  in 
nature,  225 ;  appruximates  to  combustible  bodies, 
230;  few  facts  known  respecting,  231  ;  probability 
of  its  being  a  general  principle  of  alkalis,  ii.  253  ;  is 
the  cause  of  animal  matters  being  less  permanent  than 
vegetables,  ix.  52.     Sec^^flj,  azute, 

Azoturet  of  oxided  phosphorus,  ii.  32. 

C  2  Azure 


to  <VDCX« 

Axur€  of  commerce,  t.  209. 

— —  of  copper,  vi.  327.    See  earbcnate,  hluty  of  ccpper. 


ri,  ▼!}.  50. 

.Bacctus,  IT.  593* 

BacoQi  Roger,  his  inventions,  i.  S4« 

Baldwin's  phosphorus,  see  nitrate  of  Ume. 

Balsams,  artificial,  are  solutions  of  resinous  or  oilj  juices  in 
alcohol,  yiii.  205. 

■  ■      ■  vegetable,  situation  of,  yiii.  54;  extraction  of,  55; 

physical  properties  of,  56  ;  composition  of,  57 ;  che* 
hiicai  properties  of,  ib.  species  of,   59 ;  uses  of,  63« 

»  of  cinnamon,  viii.  62. 

— ^  of  Copahu  or  Copaiba,  yiii.  27- 

■'    ■  '      of  Mecca,  viii.   26. 

■  of  Peru,  viii.  59. 

■■  of  sulphur,  viii.  501. 

■.  succinated,  of  sulphur,  viii.  341. 

—  of  Tolii,  viiV  59. 

—  of  VaniUa,  viii.  $2. 


Baiitfs,  history  of,  ii.  260 ;  native  states  of,  S6}  ;  me- 
thods of  obtaining,  ib.  properties  of,  263  ;  action  of 
light  and  caloric,  ib.  has  no  attraction  for  oxigen  or 
azote,  264 ;  action  of  air,  ib.  absorption  of  atmos« 
pheric  water,  ib.  habitudes,  with  combustible  bodies, 
265);  strong  attraction  for  water,  269 ;  action  with  me- 
tallic oxides,  270  ;  widi  acids,  ib^  with  earths,  271 ; 
erroneously  supposed  t^  be  a  metallic  oxide,  ib.  uses 
of,  272 ;  poisonouy^ualities  of,  273  ;  comparison 
with  strontian,  32j^  process  of  Vauquelin  for  obtain* 
ing  pure,  iii.  lAfi. 

-r— —  sulphated,  iii#*^28. 

Barner,  i.  29. 
Barometer,  i.  21U. 

« 

Baron,  iii.  456. 
Baroselinite,  aerated,  iv,  11. 
Barotcs,  see  barites. 
Basaltes,  white,  see  sommite. 
Bases,  acidifiablc,  ii.   37. 

Ciies 


I,  iatifiable,  tlie  third  class  of  dl^ndcftl  bodii^  P.  D. 
51— «6;  Ibe  combination  oi;  with  adds  form  salts 
properly  so  called,  ii,  183 ;  are  of  two  kiftd^  ctjrthy 
and  alkaline,   184. 

Baume,  viii.  192. 
Becher,  i.  25. 
Bellini,  x.   153. 
Bell-metal,  ?i.    356. 

BttuaosLteSp  saline  comlHnations  with  th#  btOMC  «Mt    iit 

4icid^  benzoic^  and  each  benzoat0L 
-—  earthy  and  alkaline,  vii.  ^tSfK 
m  "of  alumine,  vii.  26 1.  • 

of  ammonia,  vii.  262« 

of  antimony,  vii.  203. 

—  of  arsenic,  vii.   26z; 

—  of  barites,  vii.  26 1  • 

—  of  bismuth,  vii.  2€2« 

—  of  cobalt,  vii.  263. 

—  of  copper,  viL  264ri 

—  of  gold,  vii.  265. 

—  of  iron,  vii.  264. 

—  of  Ifead,  vii.  264. 

—  of  lime,  vii.  255— 26lw 
of  magnesia,  vii«  26l 


—  of  manganese,  vii.  263. 

—  of  mercury,  vii.   263. 
of  platina,  vii.  264. 


—  of  pot-ash,  vii.  26l. 
—•of  silver,  vii.   264.    ^ 

—  of  soda,  vii.  262.        ^ 
■ —  of  till,  vii.  263. 

—  of  zircone,  vii.  26l, 


Benzoin,  a  species  of  vegetable  balsam,  natisral  history  of, 
viii.  59;  properties  of,  ib.  uses  of,  60.  See  also 
acid,  benzoic. 

•  Flowers  of,  vii.  252,  viii.  60.     See  also  acid^^  benzoic. 

Bergmann  ;  his  history  of  the  middle  afe  of  chemistry,  i.  20 
— ii.  272—394;  iii.  197— 42^-439--456 ;  v.  205 
—230 ;  vi.  4  ;  viii.  373  ;  ix.  114  ;  x.  291. 

Bcril,  a  variety  of  the  emerald ;  analysis  of,  ii.  462. 
Bemiard,  viii.  51. 

BerthoUet,  on  chemiad  affinities,  P.  D.  60;  on  the  fbnhfttio& 

3  of 


of  tnuriatit  apid,.|i — i.  ft^j  ii.  2^5—394;  Hi.^Sr* 
.  1^^19^—299;   iv.  98;  vi.  2pl--461 ;  ix.  42— 
366*;  X.  405.. 

Bczoars,  see  calculi,  vrinary,  of  animak  ;  natural  history  of, 

X.  427  ;  chemical  nature  of,  428. 
■  Artificial,  x.  429, 

*       ■    ■  Mineral,  v.  488, 

Pichat,  ix.  297. 

Bile,  importance  of,  in  the  animal  economy,  k.  17;  forma- 
** »  -  tion«aii<l  secretion  of,  1 8  ;  two  species ;  tbfe  kepatk 
common  to  all  animals  which  have  a  liv^r,  and  tbt 
cystic  peculiar- fo  thotic  with  a  gall- bladder,  M  ;  the 
cystic  only  has  been  hitherto  examined,  21  ;  physi- 
cal properties  of,  ib.  .opinions  and  experrmcnts  rcla- 
rive  to,  24;  chemical  properties  of,  T7  \  action  of 
caloric,  il),  of  air,  C9;  of  water,  30;  alkaKne  na* 
ture  of,  31  ;  action  o^  acids,  32  ;  salts  obtained  from, 
53  ;  examination  by  means  of  alcohol,  of  the  mat* 
ters  jnocipilated  from  it  by  the  acids,  35;  action  of 
alkalis,  3i)  ;  union  with  vegetable  matters,  37  ;  action 
of  alcohol,  39;  of  ether,  ib.  union  with  animal  mat- 
ters, 43;  composition  of,.  44;  examination  of  its  im* 
meiliatp  niAiorials,  45 — 1st,  icfl^rr,  ib.  —  2d,  sodOy 
4() — ,'3H,  an  oil \i  matter  ^ornhined  with  soda ^  47— 4!b, 
the  colouring  waiter^  .^0— 5th,  a  bitter  and  odorotU 
substance,  51 — 6ihs  -  coagulable  animal  matter,  52 — 
7th,  a  saccharine  substance,  54 — 8th,  xariotts  salts, 
55 — 9th,  oxide  of  iron,  56 ;  enquiry  into  the  cause  of 
the  biiteriies>of,  58;  varieties  ot,  indifferent  animals, 
6'0 ;  action  of,  in  the  living  animal,  6*5;  medicinal 
and  economical  uses  of,  70. 

Birds,  one  of  the  classes  of  animals,  ix.  14;  matters  pecu- 
liaY  to,  X.  430.  See  eggs  ;  feathers;  dung,  and  stff 
machal  membrane :  offer  only  two  chemical  considera- 
tions of  importance,  ib» 

Bismuth,  history  of,  V.  2()6';  physiCfil  properties  of,  267; 
is  the  liriit  inotal  which  chemists  have  caui^ed  to  cr>5- 
talli>:c,  269;  natural  history  of,  ib.  assay  of  the  ores  rf. 
272;  o?«dability  of,  274;  union  with  combustible 
substances,  276  ;  alloys  of,  278  ;  action  of,  water  and 
metallic  oxidos,  279  >  ^f  ^^^^"  ^cids,  *2S0  ;  upon  saliti- 
ablo  ha^cs,  286 ;  upon  salts,  2o7  ;  uses  of,  2SS ;  prc- 
fnTcd  to  lead  in  the  cupellation  of  silver,   i\.    433. 

rr^ butter  of,  v.  284— ;485.    .-Sec  miiriatt  of  bismuth. 

Uismuih} 
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Ksmuiliy  flowers  of,  v.  275.     See  oxide  of  bismuth. 

-—  magistery  of,  v.  283.     See  pearl  white. 

— ^ native,  V.  270.  -     .    : 

Bitumens,  production  of,  in  nature,  viii.  315 ;  four  species 
of,  3 1 6.  Sec  bitumen^  properly  so  called ;  coal;  jef^ 
and  amber. 

Bitumen,  properly  so  called,  clxaractcristics  of,  viii. -317  ; 
varieties  of,  ib. 

—  Liquid,    or  petroleum,    sub-varieties  of,  viii.  318; 
are  only  different   by  some  particular   modificaligru 
319;  owe   their  formation   to  the  decomposition  pf^ 
solid  bitumens,  ib.  chemical  properties  of,  320 :  uses 
of,  321. 

— — —  Solid,  or  asphaltom,  physical  propeities  of,  viii.  3^2  ; 
opinions  respecting  the  origin  of,  323  ;  chemical  pro- 
perties of,   ib.  uses  of,  324. 

Black,  P.  D.  15—92;  i.  38—178;  ii.  235—275—554; 
iii-  273;    iv.  2—58—3^5. 

Black-chalk,  vi.   l65.     See  carburet  of  iron^  *  - 

Black-lead,  vi.  l65.     See  carburet  of  iron. 

Black«wad,  an.  ore  of  manganese,  v.  235^ 

Blaise  de  Vi^enere,  vii.  252- 

Blende,  v.  575.     See  sulphuret  of  zinc. 

Blood,  the,  a  principal  object  of  the  researches  of  natural 
philosophers,  Lx.  169 ;  history  of  the  investigations 
relative  to,  17O;  physical  properties  of  the  entire, 
175  ;  action  of  caloric,  l7o  ;  of  distillation  of,  177; 
action  of  airj  178;  of  water,  180;  of  acids,  ib.  of 
alkalis,  181;  of  salts,  ib.  of  metallic  oxides,  ib. 
of  the  immediate  materials  of  vegetables,  182  ;  of  al- 
cohol, ib.  phenomena  of  the  putrefaction  of,  183} 
immediate  materials  of,  ib*  See  odorous  exhalation  ; 
€ervm;  coagulum  ;  colouring  matter  ;  nnd  fibrous  sub^ 
stance  of  the  blood:  the  red  colour  produced  by 
irofi,  206 ;  differences  arising  from  4he  places  it  oc- 
cupies in  the  body,  218;  from  age  and  sex,  221; 
from  the  order  of  animals  to  which  it  belongs,  222,; 
alterations  of  which  it  is  suscq)tible,  224  ;  advantages 
to  be  derived  by  a  chemical  examination  of  that  of 
diseased  subjects,  2J8  ;  the  supposed  decomposition 
of,  in  diseases,  impossible,  x.  578. 

£luA    mountain,  an  or©  of  copper,  vi.  327. 
^'  Blu«, 


irtr  rKDSZ. 

Blue,  Prtmian,  discovery  of,  ix.  5.  Se^acid,  Pruukf  and 
Prussiate  of  iron. 

Bodies,  chemical  nature  of,  i,  70 ;  chemical  cla^fication  of, 
J36.  ^ 

■  burned ;  the  second  class  of  chemical  bodies,  P.  t). 
50.     See  acid* ,  and  oxides, 

■       Chemical,  classification  of,  P.  D.  50. 

■  combustible,  may  be  combined  with  each  other  in" 
different  proportions,  i.  282 ;  their  absorption  of 
oxigen  limited,  ib. 

■'■  Saline,  the  fourth  class  of-  chemical  bodies,  P.  D.  51. 

■■  Simple,  or  constituent  elements,  p.  D.  50— i.  77  ; 

general  considerations  respecting,   1 54  ;  definition  of 

the  term,  155  ;  number  of,   156 ;  classification  of,  ib. 

all  bear  relation  to  combustion,  157;  their  effects  in 

the  act  of  combustion,  15S. 

.  Boerhaave,  P.  D.  12;  i.  5— 31— «33;    v.  376;   viii.  159; 
X.  154—577. 

Bohnius,  i.  29. 

Bologna  stone,  iii.  28.     See  sulphate  of  barites, 

Bombiates,  saline  copibinations  with  the  bombic  acid,  x.  49& 
Sec  acid,  bombic. 

Bones  of  animals,  structure  of,  ix.  377 ;  chemical  analysis 
of,  381;  action  of  caloric,  383;  distillation  of, 
384;  action  of  air,  385;  of  water,  386';  afford  a 
light  and  agreeable  aliment  by  boiling,  387  ;  action  of 
acids,  388 ;  experiments  to  ascertain  the  intimate 
nature  of,  389 ;  actioo-  of  alkalis,  396 ;  of  me- 
tallic oxides,  397;  of  vegetable  matters,  ib.  of  ani- 
mal matters,  398  ;  composition  of,  ib.  the  intimate 
nature  of,  not  sufficiently  investigated,   ZQ^, 

M.— . —  of  the  cuttle-fish,  situation  of,  x.  470  ;  chemical 
nature  of,  ib.  uses  of,  ib. 

■I  of  fishes,  two  vaiieties  of,  x.  466;  analysis  of,  ib. 

not  possessed  of  the  meJicin(|l  virtues  attributed  to 
them,  467. 

Bonhomme,  x.  248. 

Borates,  saline  combinations  with  the  boracic  acids,  sec  acid^ 
boraciCy  and  eiicU  borate. 

Earthy  and   alkaline,  history  of,   iii.  439  ;  physical 

properties  of,  440;  action  of  light  and  caloric,  444; 
are  not  acted  on  by  oxigcn  or  azote,  ib.  are  most  I  v 

efflorescent 
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efflorescent  in  the  air,  ib«  unalterable  by  combus* 
tible  substances,  ib.  action  of  water,  ib.  vitrificatioii 
\vith  metallic  oxides,  442  ;  decomposition  by  acids, 
ib.  reciprocal  action  with  the  bases,  443 ;  with  the 
salts,  ib.  enumeration  of,  444 ;  the  existence  of  9ome 
only  inferred  from  analogy,  ib.  generic  characters  of, 
iv.  158. 
JRirates  of  alumine,  difficult}^  of  its  preparation,  iii.  470; 
has  not  been  examined,  ib.  specific  characters  of,  it. 
162 ;  reciprocal  decomposition  by  the  other  salts, 
326— 333— 334— 338. 

■  of  ammonia,  little  known,  and  of  no  use,  iii.  469; 
specific  characters  of,  iv.  161  ;  reciprocal  decompo- 
sition by  the  other  salts,  193 — 200 — 21 6 — .23 — • 
232— 243— 246'— 262— i!6*5--268— 273— 277— 279 
—286— 288— 25^0— 292— 299— 303— 305  — 307 — 
30^— 31 1— 312— 323— 324 — 323-  326—332—333- 
— 33i— 337. 

■  ammoniaco  -magresian,  a  triple  salt  admitted  from 
anal<^%  iii.  469;  specific  characters  of,  iv.   16I. 

■  of  barites,  preparation  and  properties  of,    iii.  466; 

specific  characters  of,  iv.  »59;  reciprocal  decomposi- 
tion by  the  other  salts,  185 — 189—193—199 — 207 
— 215  —  223  -2^2—242—240—260—270—279 — 
299-— 303— 305— 307— 309— 3 1 0—3 1 4—3 1 5—S 1 6 
—317—318—319—320—321 — 322  —  323—324 — 
325—326—328—329—330—331—332—333—334 
—335. 

*     ■        calcareous,  see  borate  of  lime, 

-^ of  cobalt,  V.   201. 

of  copper,  vi.  388. 

"  Fossil,  generic  charactei-s  of,  iv.   386. 

of  gUicine,  iii.  469;    iv.  l62;    reciprocal  dccoinpi>- 
sition  by  other  salts,  325—326—334 — 337. 

•—of  iron,  vi.   29I- 

■  of  lead,  vi.  124. 

■  of  lime,  diflicult  preparation  of,  iii.  445  ;  is  only 
prepared  to  show  the  powerful  attraction  of  lime  for 
the  boracic  acid,  446 ;  specihc  characters  of,  iv.  159; 
reciprocal  decomposition  by  other  salts,  317 — 318— 
3J9— 320— 321.— 322— 323— 324 — 325 — 326— 32« 
329—330—331—  332—333—334. 

'^—  of  lime  and  magnesia,  naiive;  specific  characters  of, 
iv.  3S6.     Sec  also  magnesio-<ukareou4  borate, 

-  of  magnet  a,  processes  for  obtaining,  iii.  447  ;  spe- 

cific characters  of,  iv.  160 ;  reciprocal  decomposition 

by 
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by  other  salts,  199— 251— 260—265— 268-^270— 
2  99— 307— S09— 3 11—31 9t^323— 324— 325— 326 
—332—333—334—335. 
Borates,  magnesio-calcareous,  a  native  "triple  salt,  iii.  448  ; 
singular  electrical  property  of,  ib.  physical  proper- 
ties of,  4-^9  ;  the  electric  forces  are   exerted  in   the 
direction  of  four  axes,  ib.  natural   history  of,  450; 
preparation  and  purification  of,  ib.  action  of  caloric, 
451  ;   of  air,   ib.  of  water,   ib,    decomposition   and 
analysis  of,  452  ;  hitherto  of  no  use,  ib.  specific  cha- 
racters  of,    iy.    160 ;     reciprocal   decomposifion  by 
other  salts,    305 — 336;    component  parts  x>f,  35B  ; 
considered  as  a  fossil,  386.     Sec  native  borate  of  lime 
and  magnesia, 

■  ■         of  manganese,  v.  258. 

— ^  of  mercury  ;  preparation  and  properties  of,  r,  496. 

■  Metallic,  v.  76. 

■  Native,  sec  fossil  borates. 
of  nickel,  v.  226. 

-  of  pot-ash,  preparation  of,  iii.  453  ;  properties  of, 
ib.  comparison  with  borate  of  soda,  454 ;  specific 
characters  of,  iv.  I6O;  reciprocal  decomposition  by 
other  salts,  189 — 193—199 — 208 — 2l6 — 223 — 232 
242—  246—255—260—262—265—273—275—277 
— 279—28 1  —284—286—288—290—292—  298  — 
299—30 1  —303—307—309—3 11—31 2—3 1 5—3 1 6 
— 318—319—320—321—322—323 — 324 — 325— 
326-328—329—330—331—332—333—334 — 336. 

-  of  silex,  a  solid  vitreous  combination,  difficult  to  dc« 
compose,  iii.  471  ;  can  form  triple  salts  with  the 
other  borates,  ib.  uses  of,  472;  specific  characters  of, 
iv.    162 ;    reciprocal  decomposition   by   other   salts, 

339. 

-  of  silver,  vi.  46^. 

-  of  soda,  properties  which  distinguish  it  from  borax, 
iii.  469.  See  borate^  supersaturated^  of  soda.  Spe- 
cific characters  of,  iv.  161  ;  reciprocal  decomposition 
by  other  salts,  193— ]  99— 208—216 — 223—230— 
243—246—200—262—265—273—277 — 279 — 281 
284—286—288—290—292—298—299—301—303 
—307—309—311—312—316—319  —  320  —  321  — 
322— .^23— 324— 325— 326— 328— 329— 331— 332 
— 333 — 334—336;   coiHponenl  parts  of,   359. 

Fossil,  specific  characters  of,  iv.  387. 

• supersatu rated,    history  of,   iii.  455;  natural 

history 


.  Iriitorjof,  457  {  pky&ical  propeilje&.yf>  458 ;. £Dur  v«« 
lie  ties  of,  in  commerce,  4o0 ;  purificatipn  of,  lb.  pro- 
perties of,  when  purc,*462 ;  action  of  caloric,  463  ; 
of  air,  4(v4  ;  of  water,  ib.  vitrification  with,  metallic 
oxides,  ib.  action  with  combustible  substances,  ib.  ^vith^ 
metals,  465;  decomposed  by' all  the  acids,' lb.  it* 
■Vnion  with  a  larger  portion  ^f  itS;  acid  fornix  borate  of; 
soda,  466.  See  borate  of  soda :  action  with  tho. 
bases,  467 ;  with  earths,  4^8 ;  \vith  salts^  ib^.  ana- 
lysis of,  ib.  uses  of,,  ib.  specific  characieis  of^  ty« 
l6l  ;  reciprocal  decomposition  by  other  salts,  2J1— ^ 
298 — ^303 — 320—328—334—330  ;  coropdnent  part* 
of,  ^59.  ^     - 

-Borates  of  stronti%n,  iii.  466;  iv.  159;  reciprocal  decom- 
position by  other  salts,  199— 215 — 223—246—251  - 
260— 262— 265— 268— 270— 279— 284— 286— 2W 
303— 305— 307— 30<>— 310— 315— 319— 320  —321 

322— 323— 324— 325— 326— 329— 330— 331— 33« 

333—334 — 335. 
"    ■    of  tin,  iv.  54. 
'  of  2inc,  V.  543. 

— —  of  zircone,  iii.  470  ;  specific  characters  of,  iv.  162; 

reciprocal  decomposition  by  other  salts,  326 — ^334 — 

338. 

Borax,    see  borate,    supersaturated y  of  soda  ;   artificial  pre- 
' "'     'paration  of,'  iii.    456;    varieties   of  in    commerce^ 
460 ;  analysis  of,  468.       •  •  , 

Bordeu,  x.  123. 

Bories,  viii.  192.  ^ 

BouMuc,  iv.  394. 

Boyle,  P.  D.  12— i.  257 ;  ii.  344  ;    iv.  393  ;  x.  151. 

Boyle's  hell,  v.  409.  -^ . 

Brain  of  animals,  physical. properties  of,  ix:  403  ;  is  th.c  oj[-_ 
gan  of  sensation,  404 ;  its  nature  and  conipcwitioju  hc0 
been  but  little  investigate!,  405  ;  action  of  air»  406i« 
of  caloric,  407s  o^  water,  ib«  susceptibility  of  Ji^cin^ 
converted  into  a  eoncrescible  oil,  409 ;  action  of 
atrids,  410;  of  alkalis,  411  ;  singular  phenomena, 
of  the  action  of  alcohol,  412  ;  intimate  nature  of,. 
415. 

Brandt,  i.  247;  v.  19O;  x.  151.  .        .         .^ 

*  .    -  ■ 

Drandy,    the  product  of  tbe  distillatioir/Of  irinr,  vni«'l81;' 

requires 
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tequhVft  tit  «Icfv«(tecl  temffettLts&f  .if  €Stii^ete  At 
eombifnktion  of  its  principles,  184^;  JR'olM^itioiis  ol>- 
tdttjed  from  cHiferent  sorts  of  wine,  ib.  compoatioi 

BfBiS^  con^sition  of,  vi.  353. 

BriUiaiicy  of  metah,  compatative  table  of,  ^.  l6. 

Biitson,  TiiJ.  I$S. 

Sro'iv^  tL  358. 

Broth,  or  decoction  of  the  muscular  texttzre  of  animab^ 
cbemical  examhuitk>n  of,  ix.  339* 

Bmgnatclli,  w-  53 ;  viiU  129 ;  x-  5— *2flf2* 

Bncqnct's  experiments  on  the -doublenttrdos  prodnet  obtained 
from  the  distillatioYi  of  nitrate  of  pot-adi  with  sul* 
phate  of  iron,  vi.  264. 

Bttffon^  ii.  359. 

Buniva}  X.  115. 

Burkt,  iv.   39*. 

Burrhus,  ix.  4rO(f. 

Butter,    or  butyraceons   matter  of  milk  ;    sepsration  and 
formation  of,  ix.  524  ;  theory  of  its-  production,  525 ; 
does  not  exist  ready  formed  in  the  milk,  527  ;  phy- 
sical properties  of,  528 ;  action  of  caloric*  529 ;  <^f 
air,  530;  union  wi|^  phosphorus  and  sulphur,  531; 
action  of  acids,  ib.  of  alkalis  and  earths,  ib.   of  me- 
taliic  oxides,  ib.  union  with  vegetable  substances,  ib. 
composition  and  intimate- natura^ of,  532. 
of  antimony,  v.  486. 
of  arsenic,  v.  485. 
of  bismuth,  v.  284^485. 
of  cacao,  vii.  471. 

•  of  cocoa,  vii.  471. 

-  Metallic,  an  improper  appellation  for  the  sublimed 
metallic  muriates,     See  each  muriate* 


-^oi  nutmegs,  viii.  504* 

-Vegetable,  vii.  471.     Sot  was  of  piants. 

-  of  wax,  vii.  473. 

—  of  zinc,  V.  542. 


Cacholong.  a  variety  of  silex*  ii.  400. 

Cadmia, 


Cadmia  of  the  furnacet,  v.  520.    See  oxidf  of  zinc, 
Pfdacaine^  v.  513.    See  oxidcy  noHte^  of  tine. 
Calcedooy,  a  variety  of  aiiex,  is.   40P« 

Calcination,  i.   133. 

■  of  metals,  sec  oxidation^ 

Calculi,  biliary,    chemical   and  physiological  investigations 
relative  to,  x.  74;  the  crystalline  matter  obtained 
from  them  by  alcohol  is  analogous  with  spermaceti^ 
77 }  are  principally  formed  of  this  ingredient,  78 ; 
division  into  six  genera,  80 ;   solvents  of,  82. 
->-  m(  the  bladder,  x.  298  ;   varieties  of,  299- 
■^  Intestinal,  causes  of,  x.    105 ;  varieties  of,  106. 
—  Mural,  X.  302.     See  oxalate  of  Um^f  calculous. 
Pulmonary,  physical  properties  ofy  ix.  467 ;  com- 
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position  of,  ib.  causes  of,  468. 
■    ■■'    Renal,  x.  296. 
!       Salivary,  found  in  the  excretory  ducts  of  the  saliva^ 
ix.  44-S ;   composition  of,  ib. 

■  Urinary,  inquiries  that  have  been  made  retpectiiig^ 
x.  287  ;  the  ancients  unacquainted  with  their  mature^ 
9tt8 ;  seat  of,.  295  ;  physical  properties  of,  296 ; 
constituent  matters  of,  307;  uric  adft'SlO;  urate 
of  ammonia,  315  ;  phosphaU  qf  limCf  317  ;  ammoniaco' 
magne^i^H  phosphate ^  8I9  ;  oblate  of  time,  321 ;  sileXf 
324 ;  animal  matter^  326 ;  classification  of  the  hu- 
man, 328  ;  twelve  species  of,  330 ;  caxuies  an^)  forma- 
tion of,^344  ;  the  animal  matter  is  the  basis  of,  346  ; 
solvents  of,  351  ;  difficulties  in  selecting  them,  355  ; 
means  of  ascertaining  the  nature  of  the  calculus,  3$6; 
varieties  of,  in  animals,  B66  ;  comparison  between 
them  and  human,  371 ;  affinity  with  arthritic  concre- 
tions,   374—381. 

■  of  the  ureters,  x.  297- 

Calomel,   V.  442.     See  mild  muriate  of  mercury. 

Caloric,  the  matter  which  produces  heat,  i.  I69 ;  philo- 
sophical examination  of  the  pr<^rties  of,  170;  thfl 
opinions  of  chemists  rebpecting,  171 »  coOibinea  witi| 
bodies  while  it  dilates  or  rarefies  them,  and  particu* 
larly  during  the  fusion  of  solids  and  vaporisation  of 
liquids,  ib.  the  conducting  property  of  bodies  attri- 
buted  to  their  chemical  attractions  for  and  mutability 
by  heat,  172;  the  augmentation  in  volume  of  bo- 
dies  by  caloric  arises  from  the  same  sources,  173  ; 
different  bodies  raquira  difibrenc  quantities  of  caloric 
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to  raise  them  to  the  sain&  tcmpemtarey  ib.  exists  r> 

two  states,  fret  and  latent^  17 ^i  capacity  of  bodies 

for^^ib.  considered  as  the  most  elastic,  most  compret- 

siblc,  and  most  di  la  talkie  substance  in  nature,   176 1 

measurement  of,  ib.     See  calorimeier^     Bodies  vary  in 

their  capacity  for  caloric  by  changing  their  state, 

177 ;   conversion  of  free  into  latent,  and  of  latent 

into  free  caloric,  178;  chemical  theory  of,  179;  ge* 

neral  result,  180  ;   recapitulation  of  the  properties  of, 

lb.  utility  of  attending  to  the  intimate  nature  of,  181 ; 

erroneous  hypotheses  respecting,   182;   considered  as 

a  modification  of  the  same  body  which  produces  light, 

183;  may  become  light  and  vice  versOf  IH^ ;  their 

identity  not  prejudiced  \iy  their  separate  effects,  185; 

several  phenomena  explained  by  admitting  it,  ib.  its 

varied  effects  in  nature  and  art,   186 ;  its  action  as  a 

solvent,    188;   itsVffects  on  compound  bodies,  189; 

consequences  of  a  subtraction  of,    19O ;  its  quantity 

to  be  attended  to  in  chemical  descriptions,  192. 

Calorimeter,  i.  58 — 177. 

Camphor,  natural  history  and  situation  of,  viii.  1  ;  exists  10 
agrcat  numl)cr  of  vegetables,  2;  extraction  of,  3; 
purification  of,  4 ;  extraction  of,  from  volatile  oils, 
ib.  purification  of,  7  ;  commercial  advantages  of 
preparing  it  from  volatile  oils,  8  ;  physical  proper- 
ties of,  9 ;  action  with  caloric,  12  ;  vith  water,  ib. 
l^ith  aci<ls,  13.  See  acid,  camphoric.  Insoluble  by 
alkalis,  1.5  ;  detonates  by  pressure  with  super-oxi- 
genated  muriate  of  pot-ash,  ib.  inaction  with  me- 
tallic acids  and  solutions,  ib.  union  with  vegetable 
matters,  ib.  characteristic  properties  of,  lb.  species 
of,  ib.  uses  of,  16;  crystalline  vegetation  in  alco- 
hol, 203. 

■     <       ■  oil  of,  viii.    13. 


Camphorates,   salts  formed  by  the  camphoric  acid,  viii. 

15.     See  acidy  camphoric  and  camphoratc  of  pot-asJL 

— —  of  pot-ash,  viii.  14. 

Cantharides,  natural  history  of,  x.  484;  analysis  of,  485 ; 
medicinal  uses  of,  486 ;  their  violent  jjictiun  mode- 
rated by  camphor,  487. 

Caoutchouc,  situation  of,  in  vegetables,  viii.  44  ;  extraction 
of,  46  ;  physical  properties  of,  49;  action  of  ca- 
loric, ib.  of  water,  50;  of  acids,  ib.  of  vegetable 
mutters,  57;  species  of,  52;  usesof,  53. 

2  Capacity 
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-Capacity  of  bodiet  for  caloric  or  heat,  i.  173 ;  iots  not 
depend  on  the  porosity  of  bodies,  175  ;  is  the  result 
of  chemical  attraction,  ib«  processes  for  measuring^ 
176;  is  various  according  to  the  state  of  the  body, 
177.     See  caloric  and  calorimeter. 

Carbon,  experiments  respecting  its  identity  with  diamond, 
P.  D.  66 ;  should  not  be  confounded  with  charcoal, 
i.  244 ;  does  not  exist  pure  in  nature,  245  ;  is  ob« 
tained  nearly  in  a  state  of  purity,  by  decomposing 
vegetable  substances  either  by  heat,  or  by  the  con* 
tinued  action  of  water,  246 ;  physical  properties  of, 
ib.  is  the  cause  of  vegetable  colours,  247  ;  action  of 
light,  248  ;  of  caloric,  ib.  phenomena  of  the  slow 
combustion  off  ib.  rapid  combustion  in  oxigen  gas, 
249.  See  gas  J  carbonic  add,  Phencimena  of  its  com- 
bustion in  atmospheric  air,  250 ;  can  only  be  com- 
bined with  azote  by  the  intervention  of  hidrogen,  25  !• 
See  acidj  Prussic.  Powerful  affinity  with  hidrogen, 
ib.  See  gas^  carbonated  hidrogen.  Numerous  uses 
of,  254.  Sec  also  carburets y  metallic ^  and  animal  and 
xesetable  substances, 
hidrogenated,  i.  251 — 254. 

Carbonates,  saline  combinations  with  the  carbonic  acid,  see 
acidy  carbonic^  and  each  carbonate, 

■  earthy  and  alkaline  ;  generic  characters  and  history 

of,  iv.  1  ;  native  states,  4 ;  methods  of  obtaining, 
S ;  physical  properlies  of,  ib.  action  with  light  and 
caloric,  6*;  habitudes  with  combustible  bodies,  ib. 
action  with  water,  8 ;  with  acids,  ih.  with  the  bases, 
9 ;  uses  of,  ib.  enumeration  of  the  species,  10  ;  ge- 
neric characters  of,  163. 

— —  of  alumine,  history  of,  iv.  82 ;  preparation  of,  ib. 
native  «»tate,  83  ;  properties  of,  ib.  specific  characters 
of,  166';  reciprocal  decomposition  by  other  salts^ 
247  —292—325—326—333—334 — 339. 

-  tbssil,  specific  characters  of,  iv.  388. 

n  ■  of  ammonia,  ii.  335 — 343;   history  of,  ir.  67;  p^Jy- 

fical  properties  of,  68  ;  native  states,  6^ ;  prepara- 
tion of,  70  ;  action  of  caloric,  73 ;  of  air,  ib.  of 
water,  74;  decomposition  of,  ib.  component  parts 
of,  76;  uses  of,  77;  specific  characters  of,  l65  ;  re- 
ciprocal decomposition  by  other  salts,  201 — 217 — 
23+—2V3— 247— 250— 251— 258— 260— 262— 265 
268—270—272—273—298—300—303—306—308 
309—3 11—31 2—3 1 5—323—324—325—326—328 

339— 
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329—330—33 1-- 332r— 333--«34— 335— 338— 339 
—-component  part  s  of,  362. 

Carbonates,  ammoniaco-gluciuiauy  iv.  87  ;  specific  character! 
of,  167. 

m  ammoniaco-magriesiani   iv.    78  ;   specific  charactert 

of,  l65 ;  reciprocal  decomposition  by  other  salts, 
32^. 

■  PI         areropniaco-zirccmian,  iv.  86;  specific  characten  of, 
166. 

......^  of  barites,  histooy  of,  iv.  II;  ph3F8tcal  pfoperties  of, 

ib.  native  states,  12;  preparation  of,  ibw  action  of 
caloric,  13 ;  of  water,  14 ;,  decompositiaii  of,  ib. 
component  parts;  of,  17  ;  uses  of>  18  ;  specific  cha- 
racters of,  l63;  reciprocal  decomposition  by  other 
salts,  193— 20a— 216—224— 233—243— 2*7— 251 
258—262—265  —268—270—27  2— 277— 280—  298 
299—309—311—312—315—316—317—318—319 

—  — 320—323—3  24 — 326—332 — 333—334 — 337— 
338 — 339;   component  paru  of,  360. 

Fossil,  f  pecific  characters  of,  iv.  387. 
~  of  bismuth,  v.    285. 

—  calcareous,  se<^  carbonate  of  Ume, 

—  of  cobalt,  V.  ;^0I. 

—  of  copper,  artificial,  vi.  ^g. 
— "  native,    two  species  of,    the  blue   and   tbr 

green,  vi.  326— varieties  of,  327 — 328. 
Fossil,  generic  character  of,  iv.  387. 

-of  glucinc,  ii.  219;  history  of,  iv.  T^\  physical 
properties  of,  80 ;  preparation  of,  ib.  action  of  ca- 
loric, ib.  of  air,  81  ;  of  water,  ib.  decomposition  ofy 
ib.  uses  of,  82  ;  specific  characters  of,  l65  ;  reci- 
procal (K  cv)mposition  by  other  salts,  243 — 247 — *70 
272—290—292—315—324—325—326—334—538 
339  ;  component  parts  of,  362. 

•  of  iron,  artificial,  production  of,  vi.  291  ;  properties 
of,   292.     See  rust  of  iron, 

- ' native,  is  one  of  the  most  abundant  and  pure 

ores  of  the  metal,  vi.  186;  natural  history  of,  ib. 
properties  of,  187  ;  is  frequently  iuund  in  solution  ia 
mineral  waters,  292. 

-  of  lead,  ariificial,  processes  for  obtaining,  vi.  124 ; 
decomposition  of,  125. 

native,  natural  history  of,  vi.  80;  is  in- 
stantly blackened  by  sulphuret  of  ammonia,  81  ;  pro- 
bable formation  of,  125. 

-  of  lime,  history  of,   iv.   24 ;  physical  properties  o^ 

26;  na- 


i^  ;  native  states  of,  ib .  varieties  of,  29  ;  preparation 
of,  32 ;  action  of  caloric,  33 ;  of  air,  34 ;  of  wa- 
ter, ib.  decomposition  of,  ib.  component  parts  of, 
57 — 360;  uses  of,  ib.  specific  characters  of,  183; 
reciprocal  decomposition  by  other  salts,  208 — 217 — 
224 — 233— 243— 247— 25S— 262— 265— 268 — 270 
—272—307—309—311—312—^15—316 — 317-—' 
318—319-^320—321—322—323—324 — 325—326 
—328 — 329—33 1—332—333—334—335 — 337— 

338—339. 
Carbonates  of  lime,  fossil, :  specific  characters  of,  iv.  388. 
-.'      of  magnesia,  history  of,  iv.  58  i  physical  properties 
of,  ib.  native  states  of«  '59  ;  preparation  of,  ib.  actioa 
of  caloric,   6l  ;  of  air,  62  ;   of  water,  ib.  decom* 
|>osition  of,  63 ;  component  parts  of,  65 — ^361 ;  uses 
of,  ib.   specific  characters   of,    l64;   reciprocal   d^ 
'    composition  by  other  salts,  209 — 225 — 234 — 243^- 
247—268—270—272-288—290—292—301—307 
— 3Q9— 5 1 2—3 1 5—324—325—326—332 —333  ^ 
334 — 337—338—339. 
J  of  manganese,  v.  258. 

«■'  of  mercury,   v.   496. 

native,  sec' foml  carbonAtUy  and  the  diffecent  fnetalUc 
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-oT  pot-asti,  history  6f,  iv.  38 1  physrcal  properties 
of,  39 ;  preparation  of,  ib.  action  of  caloric,  41  ; 
of  air,.ib.  of  water,  ib.  decomposition  of,  42  ;  con^- 
ponent  parts  of,  46 — 36 1 ;  Uses  of,  47  ;  specific 
cliaracfers  of,  l64;  reciprocal  decomposition  by  other 
salts,  1 82—1 89— 1 9  V— 200— 209— 2 1 7—1224 — 233 
243—247—249—251—255—258—260—262—265 

—  268—270—272—273—275^277—480—281— 
284— 287— 288— 290— 292— 298— 300— 301-r303 
—306-^308— 309— 311— 312^313-— 315— 316— 
318—319—320—321-322—823—  324—325—326 

357—328—329—330—33 1—332—333  —  334  — 

335—336—337—338—339. 
of  siJver,  vi.  468. 

of  soda,  history  of,  iv.  47 ;  physical  properties  of, 

48-;  native  states  of,  ib.  preparation  of,  51  ;  action 
of  caloric,  52;  of  air,  ib.  of  water,  53 ;- dccon^o^ 
sition  of,  ib.  component  parts  of,  56 — ^361  ;  uses  of, 
57  ;  specific  characters  of,  l64  ;  reciprocal  decom- 
position by  other  salts,  182 — 194 — 200 — 209 — 217 — 
224—233—243—247—250—25 1—253—258—  260 

—  262— 2J5— 268-  270—275^—273-277—280— 
Vol.  XI.  D  281— 
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281-^$4— 287— «90— 2iW— 29s— :30D— 301— 305 

^-306— 308— 3Q9--311— 312— 314— 315— 3l6-r 
3 19—320—32 1—^2—323—324—^25—32^—327 
328-^^29— 33 1—332— 333— 334— ^5— 337— 338 

.339. 
Carfoomtles,  of  soda,  fossil,  specific  characters  of,  iv.  38i8. 

of  stronttan,  history  of^  iv«  19 ;  f)h3'sicai  propnties 
of,  ib.  native  stal«s  of,  20 ;  prefMLvatioo  of,  ib.  me* 
cioa  of  caloric,  21 ;  of  air,  ib.  of  water,  ib.  de- 
composition of,  ib.  component  parts  ol^23 — 360; 
uses  of,  ib,  specific  characters  oi^  l€3;  lecipwcri 
decompositioQ  bv  other  salts,  200-— 2Q9 — 2lfi--<224 
—233— 243— 247— 251— 262— 265— 26a— 270— 
272— 230— <?99— 308— 3 15—3  lih-32 1—3(22—323 
324—325—326—7329—33 1— M2— 333— 334--335 
337—^338 — 339, 

" '     ■       fossil,  specific  cWatacters  of,  iv«  397* 
-of  tin,  \L  54. 

-  of  tttaoUun,    pvodoctsoa  o^  v«    15S  }   decomposi- 
tions o(  165. 
■  of  uranite,  v.  177. 

-  of  zinc,  artificial,  v.  543* 
>  native,  ▼•  517* 


of  zircone,  history  and  properties  ol^  itr«  S4;  spe- 
cific chafacters  of,  l€6  ;  ceciproeal  deoompositiaii  by 
•dier  salts,  339 ;  component  parts  of,  362. 

Carburets,  mttaHic^  differ  from  the  carbonates  by  containiii| 
a  larger  preportion  of  carbon,  i.  294.     See  carbon. 

— ^ of  iron,  production  of  £rom  manganese,  v.  249- 

—  ■  artificial,  fabrication  of,    vi.    220 ;    dlifiers 

from  steel  in  the  proportion  €§  carbon,  221. 
■■     ■■     native,  analysis  of,  vi.   i66 ;  natural  his- 
tory o(f  ih.   properties  of,  ib.   uses  of,   l67« 

Carmine,  preparation  of,  x.  499. 
Carroches,   vi.  557 — 565, 

CartLamus,  or  bastard  safifron^  viii.  80.  See  c^l^uriMg  maU^r 

0/  regtiabies, 

Cartila^  animal,  ix.  7« 

Cassava,  a  species  of  focula,  viit.  396. 

Cassius,  purple  precipitate  of,  method  of  preparhig,  vi.  542 ; 
causes  of  the  frequent  failure  of  tha  experiment,  543. 
See  also  purple  oxide  o/'  goUL 

4  Ciitor, 
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Castof)  or  Castoretimi  natural  history  of,  x.  412  ;  physical 
properties  of,  ib.  chemical  properties  of|  413  ;  com- 
ponent parts  of,  414  ;   uses  of,  ib. 

Cause,  predisposing,  i.   115* 

Causticity  of  salts,  iv«  92. 

Causticum,  or  acidum  pingue,  u  40. 

Cavendish,  i.  41—233;  ii.  44—112;  iii'.  132—148;  if. 
3  J   V.  iHU 

Cementation,  i.  129*  ' 

Cements,  siliceous,  their  solidity  increased  by  oxide  of  iron,  iL 

194 — vi.  297. 
Cerebral  pulp,  see  brain  of  animals. 

Cerumen  of  the  ears ;  opinions  of  former  physiologists   re-* 
specting,  ix.  451;  secretion  of,  462;  chemical  pro- 
perties of,  453  ;  action  of  caloric,  454 ;  of  wator, 
455  ;  of  alcohol,  ib.   analysis  of  by  Halle,   456; 
products  af^  457  ;  composition  of,  45S ;  uses  of,  459. 

Ceruse,  preparation  of,  viii.  272.    See  acetite  of  lead. 

-^  of  antimony,  v.  349. 

Ceylonite,  description  and  varieties  of  ii.  419;  analysis  of,4ff5« 
Chabanon,  vi.  565. 

Chabasia,  description  and  varieties  of^  ii.  434* 
Chalcolite,  v.  177.    See  caH^natty  native^  of  uranite. 

Chalky  iv.  25.     8oc  cflr^^nfl^c  of  lime. 

■  alkaline,  iv,  38, 

■  ammoniaca),  iv.  6Si 
■  of  barites,  iv.  11. 

■   black,  vi.    l65. 
"  ■  '    of  magnesia,  iv.  58.  " 
red,  vi.  177— 1 80. 
'  of  soda,  iv.  48. 


Chalybeate  waters,  vi.  292. 
X^faameleon,  ininerai,  v.  26O, 
Champy,  iii.  169 ;  v.  231. 

Chaptal,  ii.  217  ;  iii.  /76;  -viii.  185—274;  ix.  96;  x.  405. 
Characters,  chemical,  i.  143—151. 

Charcoal,  contains  many  substances  besides  carbon,  i.  245  ; 
f^eoomena  of  iu  c^ttfaustion  i[a  a  limited  quantity  of 

n  a  air 
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air,  250;  is  an  oxide  of  carbonated  hidrogCD,  2*4. 
See  carbon. 

-  Charcoal,  aniroal,  t  254;    ix.  62—69;  analyses  of,   70; 
causa  of  the  incombustibility  of,  ib« 

CUarlard,  vi.  110. 

Chaulnes,  ii.  44  ;  iv.  3 — 38  ;  vii.  51. 

Chaussicr,  ix.  217;  x.  4^6. 

Cheese,  or  the  caseous  matter  of  milk  ;  methods  of  obtain- 
ing, ix.  513;  various  processes  for  preparing,  514; 
,  physical  properties  of,  5l6;  action  of  caloric,  517; 
of  air,  ib.  of  water,  518;  of  acids,  519;  of  al- 
kalis and  earths,  520;  of  salts,  ib.  of  vegetable  sub- 
stances, 521  ;  analogy  with  albumen,  522  ;  and  with 
the  gluten  of  wheat  flour,  523. 

Chemical  Affinity,  i.  95. 

■  Analysis,  i.  77* 

"     ■        Combination,  i«  86. 

'  Phenomena,  produced  by  the  elective  attractioDSi  i. 

143  ;  are  affected  by  climate,  192. 

■  Science,  first  principled  of,  i.  1.     See  chemUtry. 

■  ■         Signs  and  characters,  i.  143 — 151. 

Chembtry,  definition  and  various  denomin^ons  of,  i.  1 ;  is 
a  science  by  which  we  become  acquainted  with  the  in« 
timate  and  reciprocal  action  of  bodies  on  each  other, 
d  ;   is  a  distinct  and  separate  science,  ib.  objects  of, 
4  ;  division   of,  5 ;   eight  principal  branches  of,  6 ; 
philosophical^  ib.    tneteo^rological^  7  »    mineraly  8;  r^- 
f:efablc,   ib.  animal,  9 ;  pharmacological^  10 ;   mainw- 
fucturing,    11  ;  economical,    ib.  historical  sketch  of, 
12  ;   six  principal  epochas,  13.    First  epocha,  Ktmott 
aa^cs  of,  14;  earliest  accounts  of,  15  ;  progress  of  iii 
Kpypt,   l6  ;  in  Greece,  17  ;  chemical  knowledge  of 
the   Israelites,  18  ;  the  Phenicians,  ib.   the  Romam, 
ib,  the  Chinese,  ib.  no  scientific  system  existed  during 
this  period,  19« — Second  epocha,  Middle age,OT  obscurt 
times  of,  20;  alchemy  prevailed  during  this   period, 
21;    application  of   chemistry   to  medicine  by  the 
Arabs,  ib.  account  of  the  discoveries  and  labours  of 
eminent  chemists,    22  ;  enumeration  of   those  most 
celebrated,  24;  the  advancement  of  the  science  dur- 
ing  this  period  was  occasioned    by  alchemical  pur* 
suits,  27. — Third  epocha,  Origin  of  philosophical  chc' 
mist¥y,  28  ;   first  philosophical  works,  or  birth  of  true 
chemistry,  29;   progress  of  th^  science,   30;  phlo- 
gistic 
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fistic  system  of  Stahl,  31  ;  Bocrl»aavc'«  experiments, 
lb.  disciples  and  promoters  of  the  Stahlian  theory, 
32  ;  table  of  chemical  iiffinities   published  by  Geof- 
frey, ib.  enumeration  of  the  discoveries  of  this  pe- 
riod, 33  ;  progress  in  animal  and  vegetable  analyses, 
34 ;  the  rc^  formation  of  the  science  took  place  at 
this  time,  35 ;  philosophical  works  enumerated,  36.-^ 
Fourth  epocha,  DisQuxery  of  the  gases^  ib.  enumeration 
of  the  discoveries  and  improvements  of  this  period, 
^7 ;  capital  discovery  of*  Black  relative  to  fixed  air, 
^8;  Meyer's  causticum,  or  acidum  pingue,  divides 
the  opinions  of  chemists,  40  ;  discovery^  of  the  mu- 
riatic   acid  gas   and  inflammable  air,    4l-;  fnrther 
"prepress  in  the  knowledge  of  elastic  fluids,  43 ;  the 
Stahlian  theory  found  to  be  erroneous,  40 ;  discovery 
^f  vital  air,  ib.  Scheele's  numerous  and  l>rilliant  dis- 
coveries, 47  ;    the  progress  of    the    theory    of   the 
science  still  «low. — JFifth  «pocha.  Foundation  of  the 
pnenmatic  doctrine^  50  ;  •early  investigations  and  disco- 
veries of  Lavoisier,  ib.  real  period  of  the  establish- 
ment of  the  pneumatic  system,  54 ;  Lavoisier's  works, 
ib.  the  term  oxigen,  oroxidyfing   principle,  given  to 
the  base  of  pure  air,  S6 ;  analysis  of  the  cretaceous 
acid,  59  ;   decomposition  and  recoroposition  of  water^ 
Si .— Si^th  epocha.  Consolidation  of  the  pneumatic  doc*  . 
^rine^  63 i  Jthe  hypothesis  of  phlogiston  exploded,  64  ; 
establishment  of  a  methodical  nomendatufe,  66  ;  na- 
tural phenomena  of  meteoric^  mineral,  vegetable^  and 
animal  J  123 — 124;  principal  opc^rations  of,   127- 
Chemistry,  animal,  history  of  its  progress,  ix.  33-^first  epocha 
oi^  84 — second  epocha  of,  35 — third  epocha  of,  36  ; 
fburtn  epocha  of,  37 — fifth  epocha   of,   39 — sixth 
epocha  of,  .40 — seventh  epocha  of,  42— eighth  epocUii 
'Of,  43;  ^rcat  advantages  derived   to  medicine  from, 

China,  progress  of  chemistry  In,  i.  18. 

Chlorite,   description  and  varieties  of,  ii.  444;  analyses  ^f^ 
471. 

Christian  Bernhardt,  vi.  260. 

Chromates,  saline  combinations  with  the  Chromk  acid,  see 
acid,  chromic  and  each  chromate, 

^. alkaline  and  earthy  ;  general  properties  of,  y.  Ii3. 

'  of  copper,  vi.  391. 

'  of  iron,  vi.  296« 

Chroma  tei, 
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Chrom^tes,  of  leacl^  ardficial,  vi.  127* 

*    ■    -Mr     ■■  native,  or  rcd-lcad  ore  of  Siberia,  thu 

racteriitic  properti^i  of,   vi,  ^8 ;   decompositions  of, 

79  ;  analysis  of^  ib. 
>  of  mercuiy,  proposed  as  a  pigiqent,  on  actoimt  of 

its  lively  and  brilliant  purple,  v.  4^8. 
■     ■  of  pot-ash,  vi.  7S — 470, 
« i— *  of  silv^,  phenomena  of  its  production  and  decoro- 

position  by  the  blue  (laine  of  H  candle,  vi*  470 ;  e3us;i 

in  nature,  471. 
■  'J'         of  soda,  vi.  78. 
'   '■     ■   of  zinc,  V.  544. 

Chrome,  history  of,  v.  145 ;  methods  employad  by  Vauqot* 
lin  to  obtain  the  metal,  147  ;  physical  properties  of« 
ib.  natural  history  of,  148;  assay  of  ifs  ores,  ib« 
its  general  habitudes  not  known  oa  account  of  tht 
very  small  quantity  yet  examined,  149 »  Action  with 
some  of  the  aci^  ib.  uses  of,  150.  S^  also  acidt 
chromic 

Chrysclectrum,  viii,  334. 

Chryso-beril,  ii«  404. 

Chrysocolla,  see  borate^  svpmatvrated  of  9oia^ 
•  blue,  see  carbonate  of  copper,  blue* 

Chrysolite,  opaline,   ii.  404* 

Chrysophrasc,  a  variety  of  silpx,  ii.  400, 

Chyle,  production  of,  x.  87 ;  its  chemical  nature  not  as* 
certained,  88 ;  observations  and  researches  of  se^ 
yeral  physiologists,  89  ;  late  experiments,  91. 

Cider,  a  product  of  the  vinous  fermentation,  viii.  17$. 

Cinnabar,  v.  394,     See  red  sulphuret  qf  mercury. 

■   m  m     of  antimony,  sublimed,  v.  486L    See  oxide  of  mcr^ 

cury,  violet  coloured  sulphurated. 
■!  of  arsenic,  v.  485.     See  oxide  of  mercury,  red  iut* 

phurated. 
m  ■         artificial,  processes  for  preparing,  v.  421 ;  charac* 

teristic  properties  of,  425 ;  preparation  of  in  the  hu- 

mid  way,  427 •      Sec  oxide  (ft  tnercury,  red  $ulfku^ 

rated. 

Circulation,  of  the  blood,  mechanism,  of,  ix.  7 — 21  s  varies 
in  the  diflerent  classes  of  animals,  22 ;  chemical  pbc« 
vpme^a  of,  x.  526;  new  properties  acquired  by  the 

blood 
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tAood  <hmiig»  55{7;  deptodeot  on  tespiratioD,  ix.  31 
— X.  528 ;  recapHulatkm  of  the  eflects  produced  by» 
528;  rariatioDS  in  the  pbenomeoa  of,  ia  differeot 
animaUy  569* 

Citrates,  saline  combinations  with  the  citric  acid.    See  otid^ 
dtric^  and  each  citrate. 
.       of  ammonia,  yiU  283. 
i......^.  of  hariteSy  viL  282* 

,,  of  iron,  vii.  28-^« 

■  of  lirocy  vii.  282. 

I  of  magnesia,  vii.   283. 

■  ■  of  mercttTy,  vii.  285. 
m      ■  ■  of  pot- ash,  vii.  282. 
M  of  silver,  vii.   285, 

■  of  soda,  vii.   283. 

■  of  zinc,  vii.  284. 

Civet,  natural  history  oi^  x.  410;  physical  properties  of, 
411;  analogy  with  musk,  ib. 

Clasnfication  of  bodies,  general  chcmical»  P.  D.  50 — i.  136. 

Clay,  nitrated— nitre  of,  see  nitrate  of  alumine» 

■  I    ■  ■■■  salited,  set  muriate  of  alumine, 

Clopthon  Havers,  ix.  297* 

Clouet,  ^.  D.  66— ii.  53—105  ;  v.  74. 

Clyssus  of  nitrof  iii.  l66. 

Coagulam  of  the  blood,  its  proportion  with  senim  ua* 
detcmnined,  ix*  201  ;  formation  of,  202 ;  proper- 
ties of,  ib.  action  with  various  chemical  agents,  ib. 
separation  into  two  distioct  substances  by  water» 
203. 

Coal,  native  state  oi,  snu  324 ;  probable  formation  of,  325  ; 
natural  history  of,  326;    varieties  of,  ib.  phenomena 
of  the  combustion  of,  327 ;  products  of  its  distiila* 
tic^,  328  ;  utility  of,  329. 
i  ■  Tar,  production  Qf,  viii.  328. 
'    of  tartar,  vii.  325. 

Cobalt,  history  of,  v.  1 84 ;  physical  properties  of,  P.  D. 
130 — V.  185;  natural  history  of,  187;  processes  for 
obtaining  the  metal,  P.  D.  129  ;  assay  of  the  ores  of, 
V.  191 ;  oxidability  of,  J94;  habitudes  with  com- 
bustible bodies,  195 ;  has  no  action  with  water  or 
metallic  oxides,  197  ;  action  with  acids,  ib.  with  the 
bases  and  salts,  202 ;  uses  of,  203 ;  resemblMce  with 

other 
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other  tnetals,  204 ;  is  posstf sed  of  a  magnetic  pr»« 
perty  in  common  with  iron  |iud  nickel,  vi«  570. 

Cobalt,  black,  v.  189. 

■  flowers  of,  v.  1 89. 

■  grey,  v.  188. 

Cochineal,  natural  history  of,  x.  497 ;  chemical  properft«s 
of,  ib.  great  utility  of,  in  dyeing  and  colour-making, 
498. 

Cohesion,  i.  90, 

Cohobation,  i.  132. 

Coke,  English,  preparation  of,  vii'.  327 — 328 — ^329, 

Colcptbar,  vi.  182 — 259 — 26 1.  S^  native  sviphte  of  trtm^ 
fii^d  super'Ojpigenated  sulphite  of  iroti. 

Cold,  signification  of  the  term,  i.  170. 
v^^— production  of  artificial,  ii.  II9 — 2S9» 

Collet  Descotils,  ii.  420. 

Colophany,  viii.  30.  » 

Coloration  of  vegetables,  one  of  the  most  beautiful  pheno* 
mena  of  vegetation^  viii.  63 ;  influenced  by  the  ac<i 
tion  of  lighty  65 ;  analogous  with  the  oxidation  of 
metals,  69t 

Colostrum,  the  first  discharge  of  unformed  milk,  ix.  472--« 
481. 

Colouring  matter  of  the  blood,  analagous  to  serum,  from 
which  it  diflers  by  holding  iron  in  solution,  ix.  205 ; 
cannot  be  wholly  freed  from  water,  206;  state  in 
which  the  iron  is  found,  207  ;  characteristic  proper- 
ties of,  209;  component  parts  of,  210;  is  a  solvent 
of  copper,  211;  recapitulation  of  its  properties  an<t 
nature,  212. 

—       I  of  vegetables,  situation  of,  viii.  63;    extrac* 

tion  of,  66 ;  physical  properties  of,  68  ;  distinctive 
characters  of,  70 ;  action  of  light  and  air,  71;  aln 
sorption  of  oxigen,  72 ;  union  with  metallic  oxides, 
74;  tJieory  of  their  fixation,  75;  analogous  to  the 
extractive  matter,  77  ;  species  of,  79 — 1st,  pure 
extractive  colours,  80 — 2d,  oxigenated  extractive 
colours,  81 — 3d,  carbonated  colours,  $2 — 4tb,  hi- 
drogenatcd  or  resinous  colours,  83  ;  considered  ^ith 
relation  to  dyeing,  84  ;  blue  dyes,  ib.  red  dyes,  90; 
yellow  dyes,  9^ »  fawn  colgyrs,  101;  usesof^  107« 

Colou^a 


Colours  of  metals,  v.  17*  >  .     . 

>   I  ■      of  opaque  bodies,  phenomena  of  tba  production  of, 

i,  lff4.     See  Ugkt. 

■  primitive,  v.  l63.     See  lighL 
^'         »■  vegetable,  are  produced  by  an  excess  of  carbon,  u 
247.     Scecar^ofty  9Lnd  colouring  matter  of  vegetables^ 

Combination,  chemical,  i.  S6.     See  synthesis. 

Combustien,  i.  134.  See  infiammatiofh  Bears  ♦  relation  to 
all  simple  bodies,  157;  is  one  of  the  greatest  and 
most  frequent  phenomena  of  nature,  ib.  the  eHect  or 
mode  of  action  with  each  of  the  ten  simple  bodies, 
158.  See  also  ^'^A/,  ca/orur,  and  oxigen.  Cannot  tak* 
place  without  the  presence  of  oxigen,  196;  two  kinds 
of,  rapid  and  slow,  200;  is  a  real  analj^s  of  a(« 
mospberic  air,  2l6  ;  is  a  true  combination  of  a  com* 
bustible  substance  with  oxigen,  ii.  1  ;  chemical  phe- 
nomena of,  2 ;  all  the  products  of,  are  acids  or 
oxides,   3.     See  adcU  and  oxides. 

Composition,    a  term  frequently  made  use  of  for  synthesis, 

i.  88.      - 
>'   ■         attraction  of,  i.  94 ;  laws  of,  <)6. 

Compounds,  animal,  general  results  respecting  the  nature  of, 
ix.  49;  analogous  to  those  of  vegetables,  50;  con* 
stituent  elements  of,  55. 

..  binary,  ternary^  &c.  i.  TTt 

Comus,  vi.  497. 
Con.centratiop^  i.  150. 

Concretions,  Arthritip,  affinity  with  urinar}'  calculi,  x.  374^— 
381  ;  examinations  of  their  nature,  275;  chemic4j 
analysis  of  one,  379  ;  .composition  of,  381# 

■  .    ■      Biliary ;   Intestinal,  &c.   see  cakvli, 

• Pineal,  ix.  420. 

Condorcet,  ix*  41. 

Conductibility  of   caloric,   the  property  of    receiving  and 
.  transmitting  it  freely,  i.  17^ ;  is  one  of.  the  properties 
of  metals,  v.  23. 

^pper,   history  of,  vi.  312;  physical  properties  of,  315  r 
natural  histoi:y  of,  318;  assay  of  its  ores,  328 ;  me- 
tallurgy of  ons  of,  334 ;  oxidability  of,  338  ;    rapid 
««mbustion  of,  342;  union  wkh  combustible  sub- 
stances 


stances,  343;  alloys  of,  348.;  U^&Senat'i 
timn  ^m'ltk  zmc^  559.  Sce~  inuit ;  laTfen ;  frvu^$ 
metal;  pinehbeck  ;  tmnbad:  mrnihrm.  Action  of  water, 
364;  on  metallic  OKfcbft^  366;' on  wa4My  367;  oft 
lalifiabk  bsiost  391 ;  remapkiibb  actk>»  witb  amao* 
nia,  392  ;  action  on  sftUs  394 ;  uses  0%  398  ;  dan* 
geroQs  effects  to  be  apprekeoded  Irom  tbe  eeoaopiicil 
and  medioil  nso  ol^  399;  plating  em  witk  ulftr, 
473 ;  giUiog  on,  547— 549* 

Copper*  Uacky  ti.  S35* 

Ml       ■  of  ceasentatiom   iri.  33$.    See  $mipkkU^  native,  9f 

„■    .  ■  ,  cartJiy  bioe,  vf»  3^7.    See  f^rhoMUt^  Nut,  0/  copper. 

I  grey,  ti.  323. 
■p^i.  ■  ■■  nativi^  vi.  319. 


t^imm 
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-  red  oKided,  «i..  325# 
rose,  vi.  336w 
silky,  vt.  321. 
sulpluiratedy  vi.  324« 


Copperas,  blue,  vi.  366. 
white,  V.    498. 

Coial^  natural  history  ei,  x,  505 ;  uses  of,  506 ;  aoal^ui 
of^  ib. 

Coralline,  natural  history  of^  x.  504 ;  properties  o^  505 ; 
n^cs  of,  ib^ 

Corindon,  dcKcnption  and  T^rieties  of,  li.  418;  analysif  of, 
465.  - 

Cork,  peculiar  properties  of,  viii.  130.     See  svberp, 

Cornelian,  a  variety  of  silex,  ii.  400. 

Crab's  stones,  natural  history  o^  x.  501  ;  properties  of^  502  ; 

uses  of,  ib. 

Cramer,  v.  205 — ^vi.  14. 

Cranium,  animal  matters  contained  in  the  osseous  cavity  of 
the,  ix.  402. 

Crawford^  i.  176;  iii.  237;  i*,   J9;  ix.  41;  x,  5aS. 

Cream  of  lime,  ii,  245. 

m of  milk,  ix:  486;  properties  of,  487^      See  mUt 

and  butter, 

i of  tartar,  vii,  320 ;  UAei  ot,  344«     See  addtle,  ter* 

Cream 


Cream  of  tartar,  soluble,  Tii.  331 « 

Crcll,  vl  192;  vii.  53 ;  viii.  Il7;  ix.24J— a*S# 

Crocus  of  metals^  v.  352, 

CroDy  iv«  25.    See  carbonate  of  lime. 

Cronstedt,  ii.  393;  v,205— 39^;  vi.  30— XOS— 235, 

Cruickshank,  x.  159. 

Cnior  of  the  blood,  see  coagulunu   . 

Crysolitc,  gem,  aoe  phosphaic  of  lime* 
— — —  of  volcanoes,  sec  peridot. 

Crystalline  humour  of  the  eye,  see  humour j  cryitaUim^ 

Crystallizability  of  metals,  v.  27» 

Crystallization,  i.  129. 

m  ■        — — ^ —  of  salts,  iv.  94. 

»■'  of  stones,  ii,  368* 

Cucurbit,  ii.  15,  « 

Cuppcllation  of  silver,  i.   133;  vi«  4l6« 

Curcuma,  chemical  uses  of,  viii.  99* 

Cyatiite,  description  and  varietks  of^  ii.  439 ;  a&alyfcs  of,  ^69^ 

CymophaAR,  dcscriptioo  and  varietiai  of,  it.  4(H;  monXym 
of,  461. 


Pambourney,  viii.   lOI. 

Darcet,  i.  287 ;  ii*  227 ;  t.  275 ;  vi.  22r-407  ;  m  i55, 

parconviRc,  ix.  140. 

Daubenton,  ii.  391 ;  i^*  3()5  ;  vi.  32  ;  x.  4«29» 

Decoction,  i.  131;  viable  analysis  by,  vii.  62. 

Pecombustioo,  i.  134;  chemical  phenomena  of,  ii.  2/ 

Pecomposition,  a  term  frequently  used  for  analysis^  i.  $8  i 
laws  of,  115.  See  attraction  of  compo9itf9K 

Pccrepitation  of  salts,  phenomena  of,  lii.  80;  iy.  IIO, 
Pefoliation  of  vegetables*  pkeDonena  of,  vui.  4K. 
Dehne,  v.  527. 
PfJarbre,  vu  148—173. 

I>e]iqtteiocnce 
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DeKqucsccncc  of  salts,  the  tendency  to  become  liquid  Tiy 
attracting  the  water  of  the  atmoiphere,  iii.  19;  if. 
114. 

Dcliqujum,  iv.  1 14,     See  delijvescence. 

Delisle,  y\.  557—594. 

Delphinite,  see  tlallitt, 

Dcmocritus,  P.  D.  7. 

Density  of  metals,  v.  18. 

Dephlogisticated  air,  i.  194. 

Dermoid  texture,  sec  shin  of  animaU.  .__r, 

Descartes,  P.  D.  11— i.  I60. 

Descroisillcs,  iii.  76, 

Desiccation,  i.  133. 

Desmarcts,  fu.  319L 

Desorraes,  P.  D.  ff7. 

Detonation,  i.  134. 

Deyeux,  vii.  174—250—289—302;    viii.  105—113  —  13$ 
—230;  ix.  43—114—210—224—483—503. 

Diamond,  experiments  relative  to  its  identity  with  carbon, 
P.  D.  66*;  is  a  simple  combustible  substance,  i. 
2S4  ;  opinions  and  experiments  respecting  its  intimate 
nature,  ib.  natural  history  of,  285  ;  physical  proper- 
ties of,  2S6  ;  refractive  power  o^  ib.  combustion  ami 
volatilization  .of,  287;  probability  that  it  is  pure 
carbon,  289 ;  habitudes  with  combustible  bodies,  29^; 
uses  of,  ib.  its  crystalline  form  proves  that  it  must 
have  been  fluid,  ii.  24  ;  phenomena  of  its  combustion 
in  oxigenatcd  muriatic  acid  gas,  158;  combines  with 
iron  by  fiision,  $Lnd  converts  it  into  steel,  v.  58* 

Diana,  tree  of,  vi.  434—457-     See  amalganty  and  mtrate  of 

silver. 

Didicr,  iv.  94. 

Diesbach,  ix.   110. 

Digestion,  mechanism  of,  ix.  22 ;  x.  532  ;  four  periods  in, 
ix.  23  ;  modifications  of,  ib.  chemical  phenomena 
of,  X.  531  ;  is  a  true  chemicaKoperation,  ib.  action 
of  the  gastric  juice,  532.    Set  Juice,  gastric*  Of  the 

bilf 
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bik  and  pancreatic  juice,  534  ;  when  unimpaired,  no 
clastic  fluid  is  disengaged  in  the  stomach  or  fitst  in- 
testines, 536 ;  is  one  of  the  least  complicated  func- 
tions of  animals,  537 ;  variations  in  the  phenomena 
of,  in  different  animals,  572, 
Digestion,  of  vegetables,  a  method  of  ana1ysiS|  vii«  6«. 

Dilatability  of  metals,   v.  23. 

of  solids,  i.    17'i. 

— — —  of  water,   ii.   15. 

Dioptase,  description  and  varieties  of,  ii.  429, 

Dippel,  ix.   67;  x.  14 — 401. 

Dipyre,  descnptiou  of^  ii.  441 ;  analysis  of,  471* 

Direction  of  vegetables,  viii.    407. 

Disoxidation,  i.    134. 

Dissolution,  i.   130.     See  ako  solution. 

of  salts,  as  opposed  to  solution,  iv»  118. 

Distillation,  chemical  phenomena  of,  i.  132. 

Divellent  aUractions,  i.  112. 

Dire,   vii.  278. 

Dcciroasy,  the  analysis  of  ores,  ▼•  37 ;  two  branches  of« 
metallurg)s  and  the  complete  analysis  of  ores,  38  ; 
general  processes  of,  3P.  Soe  metallurgy^  and  oras  ^ 
metals. 

Dodart,  X.  141. 

Dolfuss,   iii.  306. 

Dolomieu,  ii.  410. 

Double  decomposition?  of  salts,  table  of,  iv«   182. 

Duchanoy,  iv.  358. 

Duclos,  iv.  393  ;   vii.  290. 

Ductility  of  metals,  v.  20;  order  of,  21.     See  also /e/maVjr* 

pufay,  ii.  235. 

Duhamcl,  lii.  225—273. 

Dung,  considered  as  purely  vegetable,  viii.  304 ;  phenomena 
of  its  production,  ib.  and  conversion  into  fnoM, 
which  see,  ib.  its  decompo:»ition  enables  it  to  support 
vegetation,  305. 

■■■■  '  ■■  of  birds,  contains  two  very  distinct  matters,  the  ona 

coloured, 
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coloured,  the  other  ithite,  x.  439 ;  the  wUte  »  die 
same  substance  as  the  shell  of  the  eggi  xh*  supposed 
to  contain  a  peculiar  acidi  440. 

£ag!e»stone»  vi.  177* 

Earths^  or  salifiable  earthy  baseSf  ii.  183;  erroneous  opi« 
nions  respecting  a  primitive  elementary  earth,  184 ; 
their  number  increased  by  the  improvement  of  the 
art  of  analysis,  185;  six  species  of,  186;  divided 
into  pure  and  alkaline,  187;  all  exist  in  natural 
compounds,  188  ;  their  decomposition  expected,  189; 
the  ^sibility  of  earthy  compounds  accounted  for,  248 ; 
natural  combinations  of,  S55*  See  stone*  and  lHhoUgy. 
Solidity  of  their  combinations  with  mctaHic  oxides  in 
the  formation  of  cements  and  mortars,  v«  78.  3m 
cement  and  mortar. 
—  absorbent,  ii.  224— 234« 

alkaline^  properties  of,  ii*  187*  See  lime  and  wwg* 
nesia, 

'  of  alum,  ii.  198*     See  alumine. 

'  argillaceous,  ii.  198.     Sec  alumiue, 

'  calcareous,  ii.  234 ;  iv.  25.    See  /ime,  and  CMrhwatt 
of  lime. 

"  of  flints,  ii.  185. 

■  foliated  mercurial,  viii.  288.    See  acetife  of  mercury. 
'  — —  mineral,  viii.  26^.     See  acetite  of  $oda. 
'  of  tartar,  viii.  2tf4.     Sec  acetite  of  pot-tuk. 
'  Fuller's,  ii.  446. 

■  heavy,  ii.  260.     Sec  baritet. 
'inflammable,  of  Bechcr,  i.  31. 
•  Mercurial,  of  Stakl,  i.  71. 
'  Metallic,  see  oxides,  metallic. 
'  ponderous,  aerated,  iv.  11.     See  carbonate  of  baritet. 
—  ,  nitrated,  iii«  143.    See  nitrate  of  bariiet. 

— ,  vitriolated,  iii.  28.  See  sulphate  ^  boriici.  , 


Porcelain,  ii.  447.     Sec  argil, 

Quartzosc,  ii.  189.     Sec5i7cj, 

of  rock-crystal,  ii.   185. 

of  saltpetre,  iii.   185.     See  nUratt  of  Urne. 

siliceous,  ii.   189.     Sec  silex, 

vegetable,  viii.  305.     See  mould. 

vitrifiable,  ii.  185—189.    Sec«fer. 

Eau-de-luce,  preparation  of,  viii,  341. 

Economical  chemistry,  i.  ll« 

Ebulliton 


Ebttifitiotiof  water,  pheaomcna of*  Tu  IS;  tsiofliieocedifr 
th€  H'cight  aivd  pressure  of  theair,  14* 

EAervescence,  L  ISO ;  is  occasioaed  by  Uie  escape  of  « 

elastic  fluid,   ii.   14. 
Efioresceoce  of  salts,  iii.  19;   ty«  115. 

Efflux  of  the  juices  of  vegetables,  viil.  39^. 

Eggs  of  birds,  general  resembUnce  oi^  x«  433;  comfioiietit 
parts  of,  ibu  properties  of  thewliile  of  idbrnmem  €Ti^ 
434  ;  analysis  of,  435 ;  properties  of  tbc  yolk,  ib. 
of  tke  ligaments  ih.  of  the  interior  memboui^ 
436;  of  the^heU,  ib. 

Ubebecigp   P.  D.  $9. 

EUitic  fluids,  ^iiscoveries  relative  to,  P.  D.  l£.    See  gasa^ 

Ehuticityof  the  atraospbece,  i.  208. 
'  of  umuU,  v.  20. 

Elective  attract! oxis,  i*  107;  simple  and  double,  110^  so-* 
perfluous,  112;  necessary,  ib«  dQuble-dis|K)siiig,  IJkfi; 
h^-pothetical,   119« 

Electric  fluid,  its  chemical  actian  VivAt  koowji,  ti.  114; 
coosii)|red  as  the  aj^at  of  the  galvanic  irritation,  v« 
28.     See  gahajusM  and  irritation^  snetaiiic* 

Cfectrichy,  decoispositioci  of  water  liy,  ii.  12;  and  of  am* 
moniacal  gas,  328  ;  a  distiicctive  character  of  stones, 
364.  See  litkology.  Quadruple  combination  of  its 
powers  in  some  mineral  substances,  iii.  449;  faculty 
of  metals  to  condttot,  ▼•  20.  ^atph^wud  pr^pertim 
■  sfeackmttoL  Intimately  related  widigalranism,^!. 
See  gallon  ism.  Excited  in  some  minerals  by  heat* 
513;  of  amber,  whence  the  xuune  is  deriv«4^  viiL 
332. 

fiiemenlt  of  bodies,  i    75. 

£lhuyar,  d'  v.  117—121;  vi.  184. 

Eiiquation,  i.  128  ;   vi.  336. 
■  furnace  of,   vi.  335. 

Elixirs,  compounds  of  resinous  and  oily  jiuces  viA  alcolic^ 
viiL   205. 

Eaecald,  description  and  varieties  o^  ii.  409 »  «M!baes^ 
462.  • 

flmary,  an  ore  of  iron,  vi«  188;   uses  of,   3Q9« 

Emmeriing; 
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Emmerling,  ii.  405. 

EnamelSf  their  tints  owing  to  the  combination  of  solid  oxigen 

in  the  metallic  oxide»  i.  203. 
»  ■  ■■■      white,  a  combination  of  oxide  of  tiny  with  an  earthy 

base,  and  a  fixed  alkali,  vi.  56. 

£picuniS9  P.  D.  7. 

Epidermis,  the  anatomical  characters  of,  ix«  d4S ;  chemicsl 
nature  of,  35'S. 

Epochas,  principali  in  the  history  of  chemistry,  i.   13. 

Epsom  salt,  ii.  226 ;  iii.  252.    See  sulphate  of  magnesia^ 

Ether,  see  etherificafions*  Is  the  jsamc  body  by  whatever  acfd 
produced,  viii*  236 ;  is  obtained  by  the  dbtillation 
of  alcohol  with  metallic  solutions  and  oxides,  237  r 
medicinal  qualities  of,  S40. 

acetic,   production  of,  viii.  285;  properties-of,  286| 
uses  of,  289* 

— ^ — r^^  muriatic,  preparation  of,  viii.  233 ;  properties  of, 
235. 
'  nitric,  different  methods  of  preparing,  viii.  225; 
properties  of,  229;  rectification  of,  230;  its  prepa- 
ration more  dangerous  than  that  of  sulpboric  ether, 
232. 
I  sulphuric,  production  of,  viii.  211.-  See  etherifca- 
tlou.  Three  epochas  in  the  operation,  217  ;  rectifi- 
cation of,  222  ;  properties  of,  ib.  chemical  action 
of,  223. 

Etherification,  opinions  respecting,  viii.  213  ;  experiments  to 
ascertain  its  causes,  215;  general  results,  21(>; 
theory  of,  218— -221. 

Ethiops,  animal,  x.    128. 

■  martial,  vi.  248.     See  oxide^  blacky  of  iron, 

mineral,  v.  417^     Sec  stUphurctj  blacky  of  mercury. 

per  scy  v,  407.     See  oxide y  blacky  of  mercury ^ 

EtioHation  of  plants,  viii.  352, 

Euclase,  description  of,  ii.  411. 

Eudiometer,  Scheclc's,  i.  227  ;  Volta's,  240 ;  Seguio's, 
266;  with  nitrous  gas,  or  llumbolt's,  ii.  128. 

Eudioroctry,  or  the  means  of  examining  the  purity  of  the  air, 
i.  217;  its  results  not  to  be  depended  upon  in  medicai 
enquiries,  219«     ^Qe  eudiometer 9 

Euler,  i.   l6o. 

EuphorbiuiD} 


Eopkorixum,  properties,  of  viii.  40. 

Evaporation,    i.    129;  one  of  the  processes  for  <:rystalliziiig 
saltSy  iy.  99'  : 

'       spontaneous,    iv.  lOl* 


Excrements  of  animals,  formation  of,  x.  92 ;  no  chemical 
analysis  of,  has  been  undertaken,  93 ;  experiments 
of  alchemists  and  others,  ib.  salts  saicl  to  have  been 
obtained  by  lixiviating,  95  ;  modern  experiments  on, 
96;   general  results,  100. 

Expecimental  chemistry,  first  appearance  of,  P.  D.  12. 

■  ■■      ■  Philosophy,    not  synonimous    with    chemistry, 

i.  3. 

Extract  of  the  bile,  x.  27 ;  phenomena  of  its  decomposi- 
tion by  heat,  2S. 
■■■  alcoholic,  X.  40 ;  examination  of,  ib. 

■  ■ of  urine,  x.  l6S. 

Extraction,  i.  131. 

Extractive  matter  of  vegetables,  situation  of,  vii.  422 ; 
never  exists  pure  in  vegetables,  423  ;  extraction  o^ 
424  ;  ph^-sical  properties  of,  426 ;  chemical,  proper- 
ties of,  427  ;  observations  and  experiiuents  to  ascer- 
tain the  chemical  nature  of,  428  ;  general  infiercnces, 
432  ;  primitive  principles  of,  434 ;  ^ecics  of,  435  ; 
.uses  of,  437* 


Fabroni,  ii.  182;  vi.  120.      ^ 

Falun,   iv.  25. 

Farina,  or  fiour,  is  a  species  of  fecula,  vii.  399^  — 

Fat,^be,  ought  to  be  ranked  among  the  animal  liquids^  ix.237; 
physical  properties  of,  ib.  situation  of,  in  animals,  238; 
production  of,  239  ;  history  of  the  experiments  relativdT 
to,  241.;  purification  of,  243;  action  of  <^aloric,  244; 
.  •  distillution  of,  ib.  action  of  air,  24 U ;  of  combustible 
bodies,  250 ;  of  water,  25 1 ;  of  metallic  oxides,  252 ; 
of  acids,  253  ;  of  the  bases  and  salts,  255  ;  with  ve- 
getable and  animal  substances,  256;  containe  a  peculiar 
acid",  257-  See  acidj  sebacic.  Variety  of  its  charac- 
ters under  different  circumstances,  265  ;  importance  in 
fhe  animal  economy,  268;  uses  of,  269.     . 

F^ujac,  Tiii.  SSji. 


Feathers  of  birds,  structure  of,  x«    437 ;   singular  resem- 
blance to  Lorn,  438  ;  anal^-sis  of,  ib. 

Fecula  of  vegetables,  situation  of,  vii.  374;  extraction  of,, 
378  ;  phjsresrf  propertiies  of,  382 ;  chemical  proper- 
lies  of^  383 ;  action  of  calorie,  ib.  of  air,  384 ;  of 
water,  ib.  distinctive  character  of,  385 ;  action  of 
adds,  387  ;  of  alkalis,  388  ;  of  salts,  ib.  of  metallic 
oxides,  ib,  union  wnth  the  immediate  materials  of 
vegetables,  389 ;  recapitulation  of  the  chemical  pro- 
perties of,  ib.  species  of,  300 ;  glutinous,  391  ;  ex* 
tractive,  ib.  miicous,  39^ ;  oify,  fb.  saccharine,  ib. 
acrid,  393 ;  parts  of  vegetables  which  yield,  394 ; 
preparation  of  it  from  different  plants  for  medicinal 
or  economical  purposes,  395.  i  See  auHrva ;  tiarck; 
SMkp  ;.  saga;  farina fOiJiour  :  paper;  uses  of,  402. 

Feldtspar,  description  and  varieties  of,  ii.  416 ;  analyses  of, 
464. 

Felting,  theory  of,  ix«  363*. 

Fennentatton,  i.  *  135. 

alkaline,  ix.   145. 

« '■  '  ■  ■  of  v^jelables;  general  phenomena  of,  Tiii.  14S; 
several  species  of,  I4o.  Sec  fermeaiatioM^  acid  ;  eo* 
louring  ;  putrid^  saccharime^  tinons.  Conditions  ne- 
cessary to,  148;  water  indispensable,  149;  requires 
an  increase  of  temperature,  150;  its  action  quick- 
ened by  the  introduction  of  a  body  already  in  a  state 
of  fermentation^  151;  or  by  any  foreign  body  ca- 
pable of  diniinishtng  the  adhesion  of  the  particles, 
152. 

■  ■   ■     '   ■  acid,  or  acetous,  may  exist  without  a  pre- 

vious vinous  fermentation,  viii.  250  ;  conditions  essen- 
tial to,  251  ;  phenomena  of,  252. 

■  ■  colouring  and  panary,  are  considered  in  one 
article,  t>ecause  both  are  intermediate  bctvi-oen  the 
acid  and  putrid  fermentations,  viii.  290 ;  opinions 
respecting  the  fermentation  of  dough,  291 ;  is  but 
the  first  stage  of  fermentation,  292  ;  change  of  co- 
lour produced  on  vegetable  substances  by,  293 ;  in- 
staiiccs  of,  294 ;  are  the  commencements  of  spoo- 
taneoui  decomposition,  29<5. 

putrid,  is  the  complete  decomposition  of  ve« 


getables,  viii.  296;  conditions  necessaiy  to,  ib.  phe- 
nomena of,  Q97  ;  tends  to  the  production  of  binary 

4  compounds. 


compounds,  298 ;  useful  objects  of,  ib.  See  steeping 
of  hemp,  &c.  rotten  wood;  dung;  and  tnouldms 
Fermentation,  putrid^  of  animals,  see  putrefactian, 
■'■  ■  ~—  Saccharine,  precedes  the  vinous  fermentation^ 
viii.  153  ;  its  product  is  sugar,  154  >  takes  place  in  all 
the  cereal  seeds,  155;  germination  is  a  necessary 
consequence  of,  ib.  is  the  cause  of  the  maturation  of 
fruits^  t56;  domestic  operations  in  which  it  is  pro- 
<luccd,  157  ;  is  occasioned  by  some  fe-agents,  ib. 
'■■  '  ■  vinous,  was  formerly  called  the  spirituous,  viii. 
15S ;  definition  and  literary  history  of,  159;  the  dis- 
covery of  its  nature  was  forwarded  by  the  decompo- 
sition  of  water,  l6l  ;  subsequent  experiments  to 
elucidate  the  phenomena  of,  102;  conditions  neces- 
sary to,  163  ;  viz.  saccharine  matter,  ib.  a  due  propor- 
tion of  water,  l65;  a  ic^ulated  temperaturCy  ib. 
a  large  volume,  166  ;  the  contact  of  air,  I67  ;  phe- 
nomena of,  \6S  ;  disengagement  of  carbonic  acid 
gub,  169;  causes  which  obstruct^  171;  immediate 
product  of,  172.  Sec  wine.  Remote  product  of, 
I89.  See  alcohol.  Causes  or  mechanism  of,  244  ;  ex- 
periment to  determine  the  nature  of,  245 ;  is  occa- 
sioned by  thd  slow  combustion  of  carbon  and  decom- 
bustion  of  sugar,  24S ;  general  result,  249.       ^ 

Fibrine,  separation  of  it  from  the  coagulqm,  ix.   214;  pro- 
portion of,  in   the   blood,    215;  properties  of,    ib. 
action  of  caloric,  ib.  of  water,  2l6j  of  alkalis,  ib. 
of  acids,  ib.  characteristic  property  of,  217  ;  import- 
^        tance  of  it  to  animalization,  ib. 

Fibrous  part  of  the  blood,  scejibrine. 
Filtration,  i.  128. 

Fire,  analysis  by,  i  79$  a  generic  term  applied  to  the  ef- 
fects of  heat,  182;  caloric  and  liizbt  considered  as 
modifications  of,  183;  production  of,  in  each  of  these 
states,   184.     See  caloric  and  light. 

— — —  tixed,  vT  phlogiston  of  Stahl,  i.   182. 

First  principles  of  chemistry,  P.  D.  56j 

Fishes,  one  of  the  classes  ot  aAimals,  ix.   14 ;  matters  pecu- 
liar to,  X.  459'    ^  isingloBb  i  Jiih^il  i  tcakSf  and 

ri:>b-fUie,  see  isinglass, 

T:  i  Fish- 
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Fish-oil,   extractioiv  of,^  x.  463 ;  properties,  of,    ib.  «ses  oiy 
''  •      464. 

Fish-skin,  uses  of,  x.  465* 

Fidied  air,  sec  acid,  carbonic.    The  term  applied  fo  odier 
elastic  fluids,  i.  45. 

fizes,  vii.  31 9. 

Fl(imc,  a  conscqaencc  of  comhustLon,   particularly  arising 
froraoxigcn,  i.  214 — 215, 

Flint-glass,  vi.  129. 

Flints,  liquor  of,  ii.  292. 

Flow  of  the  juices  of  vegetables,   viii.  398. 

Flowering  of  vegetables;  phenomena  of,  viii*  423  ;  cfaeni- 
cat  operations  of  the,  424. 

Flowers,  ammoniacal,  of  steel,  300 — 311. 

''  argctitine,  v.  305.     See  snow  of  atitimonji ;  oxidt  of 

antimony. 
■■  of  arsenic,  v.  103.     See  oxidt  of  arsenic^ 

■■  of  benzoin,  see  acid,  benzoic, 

^   ■   I  of  bismuth,  v.  275.     See  oxide  of  bismuth* 
— ^—  cupreous  ammoniacal,  vi.  396. 

■  of  lead,  vi.  91-     See  oxidability  of  lead* 

■  oT  sulphur,  i.  275. 

of  vegetables,  functions  of,  vii.   10;  external  parte 
of,  U  ;  internal  parts  of,   14;  organization  of,   29i 
See  flower ivg  of  vegetables, 
—  of  zinc,.  V.  524^     See  oside  of  zinc  ;  pontpkoHx. 


■***■ 


Fluates,  saline  combinations  with  the  fluoric  acid.  See 
acid,  fluoric y  and  each^wf(^e, 

,■■  alkaline  and  earthy,  history   of,    iii.  412  ;  methods 

of  obtaining,  ib.  their  physical  properties  not  cob* 
stant,  413  ;  action  with  light  and  caloric,  ib.  of  air, 
ib.  are  unalterable  by  combustible  bodies^  414;  com* 
bination  with  metallic  oxides,  ib.  action  of  acids,  ib. 
combination  with  silex,  ib.  decomposition  by  the  sa- 
lifiable bases  and  salts,  415;  uses  of,  ib.  enumera- 
tion of  the  species,'  ib«  comparison  of  their  charac- 
teristic properties  with  those  of  the  muriates,  4^6; 
arc   all  decomposed  by  the  muriatic  acid,.  43^8  ;  pro- 

-:  ^    '  bability  of  their  future  iinportance  *  in  the  arts>  ib. 

Ir         generic^ characters^  iv,  154.' 

■  ■  of  aluniine,  has  been  discovered  native,  P;  D.  117; 
properties  of,  iii.  433  ;  -specific  chamctjpn^^,  ix.<J58; 
^    reciprocal  action  with    Qthcr  salts,    325  —  ^3^. 

"••''^  •     '  Fluates, 
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Fluatcs,  of  ammonia,  properties  of  tlic  purc«  iii.  431 ;  has 
been  hitherto  examined  combined  \nth  a  portion  pf 
silex,  ib.  See  ammomaco-siliceous  yiuAte,  Specific 
characters  of,  iv.  156;  reciprocal  action  with  btlier 
salts,  192—198—215—222—^32—242—^46—251 
—253— 273— 277— 279— 283— 286'— 1?88  290— 
292  —299—302—305—307—3 10— 31 2—3 1 6—32 1 
—322— -323— 324— 325— 330. 

■  ■  ammoniaco-maghesian,  formation  of,  iii.  432  ;  specific 

characters  of,  iv.   157;  reciprocal  action  with  other 

salts,  325 — 331. 
■■■'  ammoniaco-siliceouSy  method  of  obtaining,  iii.  432 ; 

specific  characters  of,  iv.  157  ;  reciprocal  action  with 

other  salts,  325 — 332. 
'  of  barites,    production    and    decomposition  of,  Jii. 

424 ;  specific  characters  of,  iv.  154  ;  reciprocal  ac« 

tion  with  other  salts,  185 — 189 — 192 — 197.— 206 — 

2 1 4—222—23 1—24 1  —246—25 1—253—260—262 

— 265— 267—- 279—283— 286— 297— 299 — 300  — 
302— 304— 307— 3 10— ^  l6— 3 1 7— 31 8— 319— 320 

—321—322—323—324—325—327. 
'  of  cobalt,  V.    201. 

■  of  copper,  vi.  388. 

Fossil,  iv.   385.  _ 

*  of  glucine,  iii.   433  ;  specific  characters  of,  iv.  157; 

reciprocal  action  with  other  salts,  242 — 246—323 — 

324—325—332. 
•  of  iron,  properties  of,  vi.  290  ;    decomposition  of, 

291. 

■  of  lead,  formation  and  decomposition  of,  vi.  124. 

'■'  of  lime,  history  of,  iii.  417  ;   natural  histor)'  of,  ib. 

physical  properties  of,  ib.  is  the  primitive  source  ^f 
llauy's  theory  of  crystallization,  418  ;  varieties  of  the 
form  of,  419 ;  preparation  of,  420 ;  action  of  ca- 
loric, ib.  of  ajr,  422  ;  of  water,  ib.  decomposition 
by  acids,  ib.  is  unalterable  by  the  salifiable  bases,  42^: 
action  witli  salts,  ib.  uses  of,  424;  specific  characters 
of,  iv.  154;  reciprocal  action  with  other  salts,  317 
—318—319—320—321—322—323—324—325  — 

327.   - 

native,  specific  characters  of,  iv.  386- 

■'  -"■■■  of  magnesia,  method  of  obtaining,  iii.  425  5  re- 
quires further  investigation,  426 ;  specific  characters 
oi^  iv«  155 ;  reciprocal  action  with  other  salisi  198-r- 

231— 
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23 1— 241— 246— 25 1—253— 260—255—279 —^9 
— 307— 310— 319— 322— :)23— 324— 325— 32p, 

Fluates  of  manganese,  v.  258. 

■  .  of  mercury,  vi.  495. 

*        —  native,  generic  charactejs  of,  iv.  385. 

-  of  nickel,  v.  226. 

-  of  pot-ash,  distinguishing  properties  of,  iii.  426  ;  de« 
composition  of,  427;  specific  characters  of*  iv.  155; 
reciprocal  action  with  other  salts,  189 — 192 — 198 — 
207—2 1 5—222—23 1— 24 1—246— 25 1— 273— 275 
—277—279—281—283—286—288—290—292  — 
2y7— 299— 300— 302-304— 307— 3 1 0—3 1 6—3 1 8 
—319— 320— 321— 322— 323— 324— 325— 329. 

siliceous,   production  of,  iii.    428;    Specific 

characters  of,  iv.  155. 

-  of  silex,  production  of,  iii.  434 ;  retaias  an  excess 
of  acid,  435  ;  action  of  calofic,  ib.  of  acids,  436 ; 
forms  triple  salts  with  alkalis,  ib.  the  properties  of 
this  salt  sufficient  to  distinguish  the  fluoric  acid 
from  all  others,  ib.  specific  characters  of,  iv.  158; 
reciprocal  action  with  other  salts,  334. 

-  of  silver,  formation  and  decomposition  of,  vi.  467  ; 
has  been  erronQOUsIy  confounded  with  muriate  of 
silver,  ib. 

-of  sodfl,   properties  of,    iv.   429;   is  very  different 
from  fluatc  of  pot-ash  or  muriate  of  soda,  with  which 
it  has  been  confounded,    ib.  specific  characters  of, 
iv.    156;   reciprocal  action  with  other  saltn,    192 — 
198—207—215—222—231—242—246—251—253 
—273— 277— 279— 28 1—283— 286  —  288  —  292— 
297—299—^^00—302—304—307—310—312—316 
319—320—321—322—323—324—325—330. 
"  — i.*—  jiiliceous,  is  probably  met  with    in  nature, 
iii.  430;  preparation  and  decomposition  of-  by  heat, 
ib.     Sec  ff Healed  soda.     Specific  characters  of,   iv. 
155^1    reciprocal  action  with  other  salts,  207 — 330. 
"  of  strontian,  jii.    425;  iv.    155;    reciprocal  action 
with  other  salts,  207—215—222—231—241—246— 
249—251—253—260—262-265—267—279—283 
—286-299—300—302—304—307  —  3 1 0  —  a>9— 
:^20— 321— 322-"323-  321—325—328, 
of  tin,  vi.  54. 

~  of  uranite,   v.  181. 

■*■  of  zinc,  V.   513. 

of  yircone,    ill.    434  ^-i v.     158';   reciprocal    action 
••»nh  otli*^r  salts,  333, 

Fluidity, 
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Fhxidityy  neccfisary  to  attraction  of  composition,  i.  99* 

riuidsy  aeriform,  or  clasticf  see  gasci.     Discoveries  relative 

to,  P.  D.  16. 

-*  albuminous,  sec  serum  of  the  blood. 

electric,  see  electric  fluid. 

'  galvanic,  see  gaJraimnu 
— -^*  magnetic,  see  magnetism. 

^        nervous,  difficulty  of  proving  its  existence,  ix.  4l6 ; 

Ji^potheses  concerning,  417 ;    its  nature  absolutely 

unknown,  416. 

of  the  ventricles  of  the  brain,  ix*  4ip. 


Fluxes,  use  of  in  the  assay  of  ores,  v.  40/ 
■  black,  vii.  387. 

■  Guyton's  reducing,  vi.  191—  56O. 
— — white,  rii.  337. 

Foetus,  abdominal  matters  pecriKar  to,  x.  107*    See  Hquor 
amnii  ;  super^renal  Uquor  ;  and  meconium. 

Foliation  of  vegetables ;  phenomena  of,  viii.  4C0 ;  the  result 
of  chemical  actioi^  422. 

Fontana,  iv.  77;  ix.  114;  x.  450. 
Form  of  salts,  see  crystallization, 

« 

Fonniates,  saline  combinations  with  the  formic  acid.     See 

acid^  formic f  and  each  formiate, 
■»  '  ■■  of  lime,  properties  of,  x.  49I. 
^  of  pot-ash,  properties  of,  x.  490. 

Konnula,  of  double  decompositions^  iv.  178. 

Forskahls,  viii.  27. 

i  fossils,  the  sixth  class  of  chemical  bodies,  P.  D.  ^^;  che- 
mical phenomena  of,  i.    123.     See  mineral  chemist ru, 

■  ■  ■'      metallic,   ^we classes  of,  v.   32.  ^ 

■  substances*  found  in  vegetables,  viii   133. 

Franklin,  vi.  155^ 

Free-stone,  iv.  25. 

Freezing  mixtures,  ii.  119 — 289.     - 

French  berries,  viii.  100. 

Frogs,  nutritive  qualities  of,  x.   448. 

Fructification  of  vegetables,  phenomena  of,    viii.  425 ;    is    , 
the  result  of  chemical  action,  426. 

Fruits 
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Fruits  of  vegetables,  fonctionsof,  vii.  l€;  varuBtiefc  of,  17; 

organization  of,  30, 

Fulhame,  vi.  450—531. 

Fulminating  gold,  vi.  534.     See  gold. 
• silver,  vi,  452.     See  jme r. 

Fultnination,  i.  134, 

Fuming  liquor  of  Boyle,  ii.  344. 
-.'  of  libavius,  vi.  47*t 

Functions  of  animals,  ix.  l6;  classificatioii  of,  IS. 

Fusibility  of  metals,  v,  25;   tables  of^  26« 

;—— —  of  salts,  iv.  107.  - 

Fusible  alloy,  vi.  Ill, 

Fusion  i.  139  >  is  the  combination  of  a  solid  body  ^th  ca 

lone,  187. 
■  aqueous,  iv.  108. 

•m    '     '  igneous,  iv.   107. 

Fustet,  or  Venus's  suinac,  viii.   ^00. 


Gadolin,  P.  D.  89--iii.  317. 

Gaclolinite,  seeytterbtf, 

Gaertner,  x.   198. 

Cahn,  i.  259;    ii.  26l — 272;    iii,  336;   v.   fi31 ;  vi,   75. 
ix.  39. 

Galbanum,  viii.  38. 

Galen,  i.  17 ;  iii.  4^7. 

iTaleua,  vi.  74.     See  native  sutphurtt  of  knd, 

Galileo,  P.  D.   11. 

Galipot,  viii.  30. 

Gall,  see  bile. 

bladder  of  animals,  functions  of,  x.  20. 

—  glass,  V.  41. 

•— —  of  metals,  vi.   447. 

'         nut,  analysis  of,  vii.  245. 

Gallates,  saline  combinations  witb  the  gallic  acid.    See  acid, 
gallic^  and  each  galtatt, 

Gallates, 
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Cttllates,  earthy  and  alkalbc,  y'n,  248. 
— ^ metallic,  vii.  248. 

Gailin,  or  impure  gallic  curid,  properties  and  uies  of,  ix.  108. 

^alTani,  see  galvanism, 

•  « 

.Galvanism,  its  action  prevented  by  the  effects  of  carbonic 
acid  gas,  ii.  48  ;  intimately  connected  with  electri- 
cityi  V.  28 :  discovery  of,  ix.  28 ;  chemical  pheno- 
mena of,  555 ;  opinions  respecting,  556 ;  general  re* 
suits,  557.  See  electricity  ;  irrittlbilifif  ;  and  sensible 
Uttf^  external  of  aiUmak. 

Gamboge,  viii..  39* 
Gangue  of  metals,  v.  30. 
Garman,  ix.   140—406. 

Garnet,  description  and  varieties  of^  ii.  412;  analyses  o( 
463. 

Gates,  discovery  of  the,  i.  36.  See  each  gas.  Historical 
detail  of  the  experiments  and  investigations  relative 
to,  37*  may  be  defined  solutions  in  caloric,  188. 
See  caloric.  Methods  of  separating  them  from  mine- 
ral waters,  iv.  424.  See  tcaters^  mineral,  Influcoca 
of,  on  vegetation,  viii.  366,  See  vegetation.  Dis- 
engaged from  animal  matters,  ix.  68. 

■  ■   ■       alkaline,  see  gas,  amftutniaad. 

■  ■"  i-  ammoniacal,  methods  of  obtaining,  ii,  327 ;  phy« 
sical  properties  of,  ib.  action  of  .caloric,  328;  is 
.  absorbed  by  porous  bodies,  ib.  is  separated  by  elec- 
tric sparks  into  azote  gas  and  hidrugen  gas,  ib.  de- 
composition by  oxigen  gas  at  a  high  temperature^ 
329  >  ^  composed  of  a  much  larger  proportion  of 
azote  than  of  hidrogen,  ib.  action  of  air>  ib.  habi- 
tudes with  combustible  bodies,  330 ;  pxoduction  of 
Prussic  acid  from  the  re-action  of  this  gas  and  red  hot 
charcoal,  ib.  See  acid,  Frussic.  Combines  with  water 
in  all  its  states,  331  ;  theory  of  its  action  on  ice  and 
water,  332 ;  action  with  metallic  oxides,  333 ;  inte- 
resting pheiK)mena  of  its  combination  with  acids, 
334  ;  action  and  mutual  condensation  with  th^  other 
gases,  334 ;  remarkable  phenomena  of  the  union  «)f 
the  ammoniacal  and  muriatic  acid  gases,  338 ;  is 
I)roduceci  in  some  cases  by  the  action  of  the  earths 
and  alkalis,  340.  See  also  atfrnionia, 
—  aqueous,  or  vapvur  of  water,  ii.  15* 
-•  arseniated  hidrogen,  v.  92 — 9^. 

,     *  Gases, 
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Gasei^  azote,  is  the  principle  of  atraospBenc  air,  which  ob« 
stmcts  the  rapidity  of  combustion  in  it,  i.  221  ;  is  a 
simple  body  fused  in  caloric,   223  ;     discovery  of  its 
teal  nature,  '224  ;  proportion  of,  in  atmosphedc  atr, 
225  ;  processes  for  obtaining  it,  226,     See  als6  exdio* 
wnetr^  and  gas  oxigen,     Schecle's  process  for  obtaining 
St  pure,  227  ;  exists  pnre  m  the  natatory  ▼cstels  of  th« 
carp,  228  ;   pYiyskal  properties  of,  ib.  does  not  sup* 
port   combustion  or  respiration*   ib.  cannot  be  de« 
prHed   of  its  gaseous    form,  229 ;  i*    dilatable  by 
caloric,  ib.    combination   with  oxigen  gas  to  form 
common' air,    230;   an  increased  proportion  in  at- 
nospberic  air  i%  dangerous  to  animals,  ib.   medicinal 
uses  of,  ib.  action  with  oxigen   gas  in  different  pro^ 
portions,  lb.  the  number  of  combinations  into  which 
azote   enters   is  but   small,   231  ;    feyr  facts   known 
jespecting,  ib.  effects  of,  on  phosphorus,  26^.     See 
gasy  phosphorated  azotic.    On  sulphur,  278.    See  gas, 
sulphurated  azotic.     One  of  the  distinguishing  pro- 
perties  of  it  is  that  of  not  being  absorbed  by  watetv 
ii.  ID  ;  is  the  pure  ^radical  of  nitric  acid,  1 24  ;  pro- 
perties in  which  it  differs  from  oxide  of  azot<,  126. 
See  acidy  nitric,  and  oxide  of  azote, 

■  ■       Carbonated  hidrogen,  methods  of  obtaining,  i.  251  ; 

Tories  in  its  proportions  and  properties,  252;  charac- 
tri*istic  properties  of  all  the  species,  253  ;  when  it 
^orms  oil  it  is  distinguished  by  the  name  of  olefiant 
gas,  ib.  produced  by  the  decomposition  of  water  by 
means  of  ignited  charcoal,  ii.  20;  is  frequently  ge- 
nerated in  marshes,  in  combination  with  ^arboaic  acid 
gas,  52. 

■  Carbonic  arid,  is  a  solution  of  carbon  in  oxigen  gas, 
at  an  elevated  temperature,  i.  249 ;   comparison  of 
the  properties  of,    with   those  of  oxigen  gas,   ib.  n 
produced  during  the  decomposition  of  water  by  ig- 
nited charcoal,  ii.  20  ;   history  of  the  discovery  of, 
43  ;  Its  nature  and  composition  determined,  44 ;  ana-, 
lysis  of,  ib.  natural  history  of,  45;  processes  for  ob- 
taining it,    46 ;    comparison   of   its  properties  with 
those  of  atmospcric  air,   47  ;  characteristic  properties 
of,  4S  ;    action  of  light  and  caloric,  49 ;  cannot  be 
supor-oxigenated,  ib.    may  be  respired   when  mixed 
with  a  sufficient  portion  of  oxigen,  ib.  is   soluble  in 
air,  ib.  medicinal  use  of,  50;  habitudes   with  com- 
bustible bodies,  ib.  is  frequently  found  in  combination 
^iiU  carbonated  hidrogen  in  tlie  iuAanunablc  pis  of 

mawhesj 
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maraheSy  52 ;  and  \\ith  sulpliurated  hidrogen  gas  ih 
that  discngagjcd  from  sulphureous  springs,  ib.  action 
with  metals,  53  ;  absoqption  by  water,  ib.  See  acid^ 
€arhanic»  Conditions  necessary  to  produce  this  phe- 
nomenon, 54;  it  is  facilitated  by  pressure,  55 ;  ma* 
, .  chines  which  eficct  this  absorption,  ib.  the  nature, 
properties,  and  foQhation  of  mineral  waters  explain* 
ed  by  the  discovery  of  the  absorption  of  this  gas  fay 
water,  56;  is  the  cause  of  the  pungency  of  fermented 
liquors,  57  ;  action  with  metallic  'oxides,  ib.  phe- 
nomena of  nature  and  the  arts  explained  by  the  dis- 
covery of,  58  ;  recapitulation  of  the  history  of,  ib. 
uses  of,  59 ;  decomposition  of,  by  vegetables,  viii. 
368. 

Gases,  ethereal,  production  and  uses  of,  viii.  223. 

—  I  »  Fluoric  acid,  discovery  and  examination  of,  ii.  l68  ; 
methods  of  obtainiiig,  ib.  physical  properties  o^ 
169  ;  its  distinctive  character  is  that^it  corrodes  and 
dissolves  glass,  ib.  is  seldom  obtained  pure,  ib.  actioii 
of  light  and  caloric,  170 ;  Is  unalterable  by  at* 
mospheric  or  its  xonstituent  principles,  ib.  habitudes 
ivith  combustible  bodies  and  compound  gases,  ib.  ac* 
tion  with  metals,  171 ;  phenomena  of  its  absorption 
by  water.  See  flCiV,  ^^uoric.  Action  with  metallic 
oxides,  172 ;   with  acids,  ib.  uses  of,    17-*. 

...  Hepatic,  see  gasj  sulphurated  hidrogen, 

» ■  ■  -I  ■  HidrAgcn,  is  the  only  state  in  which  hidrogcn  can  bo 
examined,  i.  2^2  ;  its  specific  character  is  to  form 
water  with  oxigcn,  'Z33 ;  hibtory  of  the  discovery  of, 
ib.  is  not  to  be  collected  among  natural  products, 
^34;  method  of  obtaining  it  in  the  greatest  possible 
purity,  ib.  and  v.  532  ;  comparison  with  other  gase% 
235;  physical  properties  of,  236;  combustibility  of, 
237  ;  action  of  light  and  caloric,  ib.  is  the  source 
of  the  different  luminous  meteors,  238 ;  h  lespirable, 
though  it  cannot  maintain  respiration  or  combustion, 
ib.  action  on  animals,  ib.  does  not  combine  with 
oxigen  gas,  239 ;  s^  mixture  of  these  two  gases  in 
due  proportions  detonate  by  the  contact  of  an  in- 
/lamed  body,  or  ah  electric  discharge^  ib.  See  also 
uater,  composiiioaof,  Proportion  of  atmospheric  air 
necessai^  to  the  combustion  of,  240,  see  also  Endio-* 
meter ^  Voltd*s.  Recapitulation  of  the  distinctive  cha- 
racters of,  241 ;  phenomena  of  its  combustion  with 
exigen  gas,  itx.  combines  with  oxigcn  gas  when  in  its 
nascent  statC;   242 ;  combination  with  azote,  243. 

See 
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See  alsft  AmmmitJ.  Cannot  he  f  mploj^ecl  wbtn  pure, 
C44 ;  its  properlir^  are  raodilied  or  changed  by  the 
action  of  combustibfo  bodies,  251 — 26l — 279 — 294. 
Sec  gaseB^  Carbonated;  phosphorated;  and  sulphu- 
rated hidrogen  ;  and  defiant ;  hidro*sulphureti  ;  hidr<h 
genated  stdphurets ;  hidrurets,  metallic  and  hidro- 
genated  nietals ;  is  disengaged  during  the  action  of 
sulphureous  acid  On  metals,  v.  72  ;  method  in  which 
jt  is  proiluced  in  France  for  aerostatic  experiments, 
vi.  251;  , 

GaM5>  inflammable,  discover}'  of,  i.  41  ;  n  the  lamc  at 
hidrogen  gas,  234.     See  gag,  hidrogen, 

..  Intestinal,  their  formation  attributed  to  a  ehemicti 

modification  of  the  alimentary  mass,  x.  101  ;  pheno- 
mena of  the  production  of,  102 ;  nature  and  proper- 
ties of,  103. 

•|  Mephitic,   i.  220.     See  gates,   azote ;  and  carhmc 

acid.     Disengagement  of,  in  coal  mines,  yiH*  325. 

■  ■■■  Muriatic  acid,  discovery  of,  i.  41 ;  method  of  ob- 
taining, ii.  144;  physical  properties  of,  146';  action 
with  light  and  caloric,  147 ;  absorbs  oxigen  in  the 
solid  or  liquid  state,  ib.  action  with  air,  ib.  inactiun 
with  combustible  bodies,  ib.  Cannot  act  on  metals  ex- 
cept it  holds  water  in  solution,  ib.  Sec  acid,  muriatic. 
Phenomena  of  its  combination  with  water  in  diflSemit 
states,  148;  union  with  metallic  oxides,  ib.  action 
with  acids,  149  5  seldom  used  in  chemical  opera- 
tions, ib. 

Nitrous,   discovery  of,   ii.    124.     S(x  exide  of  azotCf 
vi.  275. 

—  '■■  Olefiant,  i.  253  ;  ii.  1/)S.  aSce  gas,  carbonated  hi- 
drogen. Production  of,  from  the  action  of  sulphuric 
acid  on  alcohol,  viii.  216;  forms  oil  When  mixed 
with  oxigeuated  muriatic  acid,  ib. 

Oxigen,  is  a  solution  of  solid  oxigen   in  caloric,  i. 

196;  methods  of  obtaining,  ib.  is  the  product  of  a 
true  combustion,  197  ;  is  not  to  be  Cofifounded  ynik 
oxigen,  ib.  physical  properties  of,  ipS  ;  is  decora- 
posed  and  solidified  or  liquefied  by  combustion,  ib. 
quantity  of  caloric  disengaged  during  the  fixation  of, 
^99  ;  phenomena  of  its  absorption  in  the  two  kinds 
of  combustion,  200 ;  possesr^es  exclusively  the  pro- 
perty of  maintaining  combustion  and  respiration, 
and  is  the  source  of  light  and  caloric  during  those 
operations,  202  ;  is.  an  essi^ntial  psrt  "of  the  at- 
iiiosphere,   213 ;   comparison  of  its    properties  wiiJi 
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those  of  common  air»  214;  experiments  to  ascertaia 
the  existence  of  it  in   atmospheric   air,  215  ;  pro- 
portion of,  in  atmospheiic  air,  2l6;  combustible  ho* 
dies   have   different  capacities  for,    218;     may    be 
combined  with  vaiious  proportions  of  azot«  gas,  £30« 
See  JciV/,  nitric,   "Does  not  unite  with   hidrogen  gM 
except  by  the  eflfect  of  combustion  or  electricity,  239* 
See    Blsowafer,  composition  of,     Calorimetric  expe- 
riments   on   its    combustion    with    hidrogen,    24-1  ; 
phenomena  of  the   combustion  of  carbon  in^  249 ; 
phenomena  of  the  combustion  of  phosphorus  io,  262  ; 
phenomena  of  the  combustion  of  sulphur  in>   27o  ; 
phenomena  of  the  combustion  of  the  diamond  iu,  288; 
phenomena  of  the  combustion  of  metals,   i%   293  ; 
recapitutation  of  its  effects  during  combustion*  ii.  1 ; 
is  capable  of  being  absorbed  by  water,  l6 ;  is  otH 
taioed   in  its   greatest  purity  from  super-oxigenated 
muriate  of  pot-ash,  iii.  311 — v.  244 ;  discovery  of,  by 
Priestley,    v^  412 ;    effects  on    respiration,  3^   52 !• 
Sec  respiration. 
oxigeoated  muriatic    acid,    methods    of   obtaining^ 
y.    155 ;  characteristic  properties  of,   15^;   inaction 
with  light  and  caloric,  ib,  proposed  to  destroy  infec- 
tion,   157;    habitudes  with   combustible   hodjc%    ib, 
combustion  of  metftlfy.  and  of  metallic  sulphuretsr  and 
phosphurets  in,  158;  absorption- by  water,  150.     SeC' 
acid,    origenatcd  muriatic.      Action    with     metallic 
oxides,  ib.  wkh  acids,   ib.  its  uses  confined"  to  che- 
mical researches,   l6l  ;  phenomena  nf  its  mutual  de- 
composition wit^i  ammoniacul  gas,  33H. 

—  Phosphorated  azotic,  is  a  solution  of  phosphorus  in 
ftzotic  gaf,  i.  2()8 ;  the  combustion  of  phosphorus 
tik  the  qxigen  of  atmosplkcric  air  takes  place  in  consc* 
quence  of  its  being  previously  converted  into  this 
gas  by  Sfdution  in- the  azotei  ib.  is  produced  by  the 
action  of  ammouiacal  gas  on  jjhosphorus,  ii.  331. 
- 1-  I  ■  ..  ■!  ■  ■  -  Hidijogpu,  IS  a  i»c>lution  of  phosphorui 
in  hidrogen  gas,  i,  2()8  ;  discovery  of,  26'9;.  charac- 
teristic property  of,  ib.  action  with  water,  ii.  22 ; 
production  of,  76^ — 239 — 281  ;  decompositions  of, 
106— 1 10—129—136*. 

—  Phospho  -  sulphurated    hl^lrpgcn,   productioa  of,    i. 
282. 

-—  Pi  u*isic  acid,  -  ix.  1 27,     See  ficid,  Prumc. 
— .  Puloipnary,  is  the  atuui^]>heric.  aix.  altered!  by  re* 
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naining  in  the  Iungs»  ix.  4^5;  properties  andcolS^ 

position  of  ib. 
GaseSy  septon,  ix.  $1.    See  gas^  azofe, 
■■■  sulphurated  azotic^  is  &  solution  of  sulphur  in  azotic 

gas,  i.  278 ;  properties  of,  ib. 

lildregen,   exists  in  yecetable  and  animal 


compounds,  i.  J78.;  method  of  obtaining,  ib.  proper^ 
ties  ofy  ib.  its  solubility  in  water  has  resolved  the 
problem  of  sulphureous  mineral  waters,  279 — ^^'  23; 
action  on  metallic  oxides,  SO ;  production  of,  88— 
106—241—284;  decompositions  of,  129—136;  com- 
bination with  lime,  241.  See  hidro-sulpkurei  of  limt; 
with  barites,  267.  Sec  hidro  sutphurtt  of  barita; 
with  pot-ash,  286.  Sec  hidro-tulpkuret  ofpai'Mk: 
with  soda^  304.  Sec  hidro-suiphvret  of  soda. 
•r— —  Sulphureous  acid,  history  of,  102  ;  processes  Ibrob* 
taining,  ib.  is  the  sulphureous  add  fused  in  caloric; 
104 ;  physical  properties  of,  ib.  action  with  light  and 
caloric,  rb.  is  susceptible  of  liquefaction  at  low  tern* 
pcraturcs,  105  ;  absorption  of  oxigen,  ib.  habitudes 
with  combustible  bodies,  ib.  action  with  metals  and 
metallic  oxides,  107;  attraction  for  water,  108.  Set 
acfdf  sulphureous.    Uses  of,  X|i. 

Gaubiusy  v.  550;  ix.  17S;  x.  25-^5#. 

Gebcr,  i.  22 ;  ii.  297. 

Gelatin,  methods  of  obtaining,  ix.  319;  forms  the  base  of 
the  white  fibrous  or  membraneous  textures^  320; 
characteristics  of,  ib.  action  of  caloric,  321.  See 
gUte.  Becomes  acid  before  putrefaction,  ib.  actien 
of  water,  ib.  of  acids,  322  ;  of  alkalis,  ib-  analofir 
with  vegetable  mucilages,  ib.  action  of  tannin,  323 ; 
of  alcohol,  324 ;  is  purest  in  the  cellular  or  mucous 
texture,  326 ;  conversion  of  skins  into,  352.  See 
texture^  dermoid. 

Gellert,  P.  D.  102;  vi.  31— 101— 103— 107— 245— 4J7 

Generation,  of  animals,  various  modes  of,  according  to  tlie 
structure  of  the  animal,  ix.  30 ;  chemical  pheno- 
mena  of,  x.  563. 

Gcngembrc,  i,  269;  ii.  2SU 

Gensannc,  vi.  73, 

Gcoffroy,.  i.  32  ;  ii.  176  ;  iii.  273—456 ;  iy.  394 ;  t.  28JH 
339—389 ;  vi.  22—57 ;  vii.  48—254—345 ;  ix.  112 
—335;  X.  418— 493. 

GeolqQTr 


IKDBX*  ^3 

Geology,  benetits  resulting  to  it  from  mineral  chemistry,  i.  S. 

Georgius,  v.  274« 

Germination,  of  vegetables,  see  tegefation.  Cannot  talce 
place  witbout  tbe  absorption  of  wtftei^  viii.  tiGOi  U 
one  of  the  most  astonishing- phenomena  of  vegetables^ 
413  ;  may.  be  accelerated  by  various  means,  414'; 
conditions  necessary  to,  415 ;  lihenomcna  of^  41 6'; 
theory  of,  417  ;  chemical  changes  attendant  on,  4lf^« 

Gl^hes,  IJL.  SiG. 

Gilding,  various  processes  of,  vi.  547. 
— -^—  wax,  preparation  ot,  vi.  549- 

Gllletr  vi.    563. 

Cioanetti,  ir.  396 ;  vii.  2i3. 

C^iobert,  iii.  304;   iv.  397;  viii.  374;   ix.  135;  x.  30i^ 

Girtanner,  viii.  336,   ' 

Glands,  coDglobato,  ix.  9. 
■■  •■'  —  conglomerate,  ix.  9* 

Glass,  was  manufactured  for  windows  in  the  tfiird  century,  u 
J2  ;  is  coloured  by  the  addition  of  metallic  oxidoi^ 
203 ;  is  cGssolved  by  fluoric  a|td  gas,  ii.  169,  and  by 
liquid  fluoric  actd,  175 ;  compwition  of,  "292 — -307  ; 
is  corroded  by  liquid  pot-ash,  293,  and  by  liquid 
soda,  S05  ;  phenomena  of  the  coloration  and  disco* 
loration  of,  v.  2()4 ;  utility  of  oxide  of  lead  in  t^ie 
fabrication  oi,  vi.  128. 

-~- — of  antimony,  v.  308. 

— — —  flint,  v.  129. 

-  ■     ■     gall,  v.  41. 

■      ■       of  lead,  vt.  95 — 127. 

-— — —  malleable,  pretended  discovery  of,  P.  D.  9,  i.  18. 

Glauber,   i.  25;  ii.    145;    iii.  4— i  1—55— 258— 280  ;  v. 
325— 50ff;    vi.  57 — 480. 

Clacer,  iii.  33. 

Glifison,  ix.  240  ;  x.  18 — 74. 

Glucinc,  history  of,  ii.  215 ;  distinguishable  from  the  other 
earths  by  the  saccharine  tnstc  it  communicate*  to 
acids,  217;  Vauqueliu's  process  for  obtaining,  218; 
.'  properties  of,  220;  habitudes  with  combustible  ho* 
dies,  ib.  action  with  water, ^21  ;  ordvr  of  its  at- 
tractions for  acids^  ib.  comparison  with  the  r^st  of 

tk« 


the  earthy  tad  dkaline  bases,  ib.  distinctife  properties 
of  its  salts,  222;  re-action  with  other  earths  unknown, 
223 ;  specific  characters  of,  ib.  probable  atflity  of 
224  ;  discovery  of,  454  ;  purification  of,  ib» 

due,  preparations  of,  ix.  319 — 321 — 352.     S^geUtin, 

—  Fish,  see  isinglass , 
— —  Gold,  see  bdrax. 

Gluten  of  vegetables,  situation  of,  vii.  406;  extraction  of* 
408  ;  its  fermentation  necessary  to  the  production  of 
good  bread,  4X4  ?  physical  properties  of,  415 ;  action 
of  light  and  caloric,  4t6,  ot  air,  ib.  of  water,  417 ; 
of  acids,  ib.  of  alkalis,  418  ;  of  salts,  ib«  of  metallic 
oxides,  419;  analogy  with  animal  substances,  ib. 
species  of,  ib.  uses  ot,  42  K 

Gneiss,  ii.  448. 

Godard,  ix.  368» 

Goetlike,  x.  88. 

Goetling,  v.  344;  viii.  117;  ix.  114. 

jGold,  history  of,  vi.  476 ;  ruinous  attempts  to  make,  ib.  aldie« 
fnical  researches,  477  ;  advantages  derived  to  modem 
chemistry  from  them,  478  ;  monographic  treatises  oo, 
479  '•  the  intimate  nature  of,  much  better  known  since 
the  establishment  of  the  pneumatic  doctrine,  480; 
physical  properties  of,  481  ;  action  of  caloric,  484; 
natural  history  of,  487 ;  assay  of  its  ores,  491  ;  oxids* 
bility  of,  490 — 505  ;  effects  of  electricity  on,  497  » 
union  with  combustible  bodies,  500  ;  alloys  of,  501 ; 
processes  for  separating  it  from  its  combination  with 
silver,  513.  See  parti?ig  ;  quart afion.  Action  upon 
water,  57^  ;  upon  metallic  oxides,  521  ;  upon  acids, 
522;  on  the  bases,  545;  on  salts,  546;  uses  o( 
ib.     Sec  gilding  ;  gold-leaf ;  gold-isirc. 

-—— fulminating,  vi.  5 J -t.    Sec  or/rfr,  ammoniacal^  of  gold* 

-  gl^^e,  see  borax. 

■  ■  graphic,    v.  36*2. 
leaf,  vi.   550. 


—  musivc,  see  aurum  jJittsivum, 

—  native,  vi.  487. 

—  wire,  vi.  551. 


Goniometer,  ii.   :^>7'2. 
Gosse,   X.  5. 
Goulard,  viri.  Q7'3. 


Gniafr 


65 

Griuif,  X  14. 
Graduation,  i.  130. 

CrFMiite,  ii.  448. 
GrasfadiySy  v.  43i. 

GraviBMter,  Gnyton's,  ii.  359, 

Gravity  of  the  atmosphere,  i.  210. 

* —specific,  of  metals,  compariUiy^  table  of,  v.  It* 

Green,  mountain^,  vi.  3^8-. 
•  Schceie's,  vi.  390. 

Gren,  i.  69 ;  vi.  68. 

Grew,  iv.  395  ;  Vii.  22  ;  ix.  207. 

Groese,  v4.  II6. 

Gnitsmacber,  ix.  241. 

Guhr,  iv.  25. 

Gum,  see  mucus, 

■  aromonioc,  viii.  43. 

■  anim^,  viii.  31. 
elemi,  viii.  31. 

gayac,  viii.  31.  .  . 
guttac,   vifi.  39. 

■  lac,  see  lac, 

'  Resins,  scat  o(^  in  vegetables,  viii.  S3 ;  extraction 

of,  34 ;  physical  properties  of/  35 ;  chciDBLicai  pro- 
perties of,  36  ;  species  of,   37  ;  uses  of,  44. 

■  ■    ■  ■    saponaceous,  viii.  231. 


Gun-Rietal,  \\.  356. 

*  *  -  powder,  component  parts  of,  iii.  I68;  processies  for 
fabricating,  ib.  theory  of  the  rapid  inflammation  and 
effects  of,  170 ;  method  of  Analysing,  ib. 

^jJuyot,  iv.  20. 

GuytoB,  P.  D.  €6—149 ;  i.  65  ;  ii.  226—359  ;  iii.  210— 
356;   iv.  4— 20— 84— 396 ;  v.  25— 118— 129— 138 

—145—185—207—268 275—294—378—507 

—521;    vi.  41— 191— 221— 380— 600  J    vii.  273— 
314;  viii.  201  ;  ix.  242—259. 

Gypsum,  sec  sulphate  of  lime,  9 

Vol.  XI.  F  Hair*, 
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Hain  of  animals,  situation  of,  ix.  359  ;  varieties  of,  36i(T? 
anatomical  structure  of,  36 1  ;  physical  properties  ofi- 
36'3  ;  are  employed  in  constructing  hygrometers,  364  ; 
diseases  of,  ib.  analyses  of,  365 ;  component  parts 
of,  366;  analogy  with  fat  and  silk,  368;  indestruc- 
tibility of,  369;  action  of  various  re-agents,  670; 
coloration  of,  by  metallic  oxides,  ib.  resemblance  to 
other  animal  matters,  371  ;  are  of  the  same  chemical 
nature  as  horn,  x.  403. 

Hales,  P.  D.  12—15;  i.  37— -72— «33;  ii.  43;  iii^  148; 
iv.  2;  vi.  282;  vii.  323;  viii.  356;  ix.  41 — 173; 
X.  289—314. 

Halle,  ix.  456;  x.   91—176. 

Haller,  P.  D.  29;  ix.  170—189—239—241—361—375— 
382 — i^26— 443 — *74— 536— 538;  x.  2 — 19—75— 
84—1 1 1—201— 209— 234— 284— 527— 554. 

Ilalloran,  ix.  422. 
Harabergcr,  ix.  188;  x.  22 — 146. 
Hapql  Lachcnaye,  vi,  8. 

Hardness  of  metals,  comparative  table  of,  v.  19. 
,  Hartenkcil,  x.  292. 
Hartley,  x.  351. 
Hartshorn,  see  horns  of  the  deer, 
Hartsoeker,  ix.  173. 
Harvey,  ix.  190. 
Hassclquist,  x.  265. 
Hasscnfratz,  i.  152  ;  ii.  4J4. 
llaupt,  iii.  355—360—369;  ix.37;  x.  I65. 
ITaiissman,  viii.  71 — 86. 

liaiiy,  P.  D.    70—102— 143— 169  r  ii.  363—370—372— 

373—376—378—397—401—403 — 405 — 408—415 

—422—446—447—448;   iii.   28—60—77  —  149— 

24^3—274—338—418  ;  iv.  28—29—368—371—372 

—:\73—y75\y.  8«— 132— 188— 235— 271— 293— 

,>95— 297-^94— 512-513— 514;  vi.  10—76—80 

—147— 156— 164-^171— 258— 316— 321— 369— 
415—438. 

-  Hest, 
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Heat,  signification  of  the  term,  i.  169 ;   opinions  respecting 
thfe  cause  of,  170;  properties  of,   ib,  measurement 
of,  171.     Sg6  caloric;  calorimeter, 
animal,  production  of,  x.  524. 
free,  i.  \7^» 
latent,  i.   174. 
matter  of,  see  caloric. 
radiant,  i,  186. 
specific,  i.  176.  i 

Hecht,  ii.  29 1 ;  v.  155—164—170. 
Hedwig,  viii.  405. 

Heller,  tL  396. 

Hellot,  i.  258  t  v.  389—541—548 ;  vi.  537» 

Hematite,  vi.  176.     See  oxide  of  iron, 

Henckel,  iv.  $95;  v.  205;  vi.  236;  ix,  112. 

Hcniy,  viii.   152. 

Hcrissant,  ix.  338. 

Hermes,  i.  2 — 16. 

Hermstadt,  vii.  53-370* 

« 

Herschel,  v.   174» 

Hewson,  ix,  174. 

Heycr,  iii.  448 ;  vi.   78. 

Hibernation,  or  winter-sleep  of  vegetables,  viii.  410. 

Hidrate  of  copper,  vi.  371 — 382. 

Hidrodynamics,  ii.  10. 

Hidrogcn,  has  never  been  obtained  pure,  or  insulated,  U 
232  ;  erroneous  opinions  respecting,  ib.  properties 
and  specific  character  of,  233.  See  footer  and  gas, 
hidrogen  Combustibility  of,  237;  attraction  for 
carbon,  251;  combination  with  phosphorus,  268 1 
with  sulphur,  278. 

-  carbonated,  see  gas,  carbonated  hidrogen. 

,  ■■      ,  .     oxide  of,  see  ira/cr.     - 

"k phosphorated,  see  gas^  phosphorated  hidrogen, 

'  sulphurated,  sec  gas,  sulphurated  hidrogen, 

Hidrogenated  phosphurets,  see  phosphurets,  hldrogenated^ 
■  sulphurets,  see  sulphurets,  hidrogenated. 

Hidrology,  ii.  9. 

F  2  Hydrostatics, 


'JHi<Irdstattcii|  ii.  10. 

|Iidro-su1phurct8|  are  converted  into  sulphuric  add  by  Ar 
action  of  oxigenated  muriatic  acid,  ii.   157-     S^ako 
sulphur ets^  and  hidrogenated  sulphuret$, 
— —  of  ammonia,  preparation  of^  ii.  344 ;  pro- 
perties of,  345. 

of  antimon-y,  production  of,  v.  314*     See 


kermes  mineral  and  sulphur  auratum.. 

■  ■  of  barites,^  preparation  of,  ii.  26S  ;   PM'* 
sical  properties  of,  iib.  ihemieal  propertiei  ol^  ml* 

—  ■■  calcareous^  sec  hidro-suipAuret  of  Umcm 

■  ■  of  glucine,  preparation  ot  ii.  22#. 
of  Hmef  preparation  of,  ii«  241  ;   proper- 


—      ,    ^ ^ --^     _,^      ^-        ,       ^       -  ^_ 

ties  of,  $4C(   decompositions  of,.  ib«  dissolves  cas* 
bon,  ib» 

■  melaUic,  i.  257- 

of  poUash,  productioda  and  ptioperties  of. 


ii.  288. 

—  of  soda,,  psodiuction  and  proportiet  o^  ti* 

304. 

—  of  strontian,  resembles  that  of  bacites^  i)» 


—  — _^ y  —  -  —     — 

318  ;  decomposition  of  by  an  acid,  ib. 

Hidrurets,  metallic,  L  294»  \ 

Hielm,  v.  131—237. 

Hiernc,.  iv.  3^3 — :^95  y  v.  205* 

Higgiiis,  vf.  379- 

Higrometer,  properties  of,  ii^  17* 

Hill,  iv.  28. 

Hippocrates,  i,  17;  iv.  392  ;  ix.  74. 

HippoUrhes,  x.  106 — ^36S» 

History  of  chemistry,  requisites  to  form  a  complelv,  P.  I> 
35  ;  six  principal  epochas  in,  L  id  . 

Hoefler,  ii.  176;  iii.  45(>. 

Hoeffiwr,  ii.  445. 

Hofiman,  P.  D-  92  ;  i.  36—2^58  ;  ii.  44  ;  iii.  60;  iv.  Z95 ; 
vi,  282 ;  viii.  241  ;  ix.  173 ;  x.  491. 

Hombcrg,  i.  258;  ii.  175;  iu,45(};   vi.  266—310-49^ 
511;  ix.  188—201. 

Ilome^  ir.  S95. 

4  Hoptf 
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3H<mey,  vii.  529 ;  >s  of  vegetable  origin^  but  acquires  ani-^ 
mal  characters  from  the  bees^'x.  479;  companson 
with  sugar,  480 ;  varied  properties  oC^  ib.  particular 
qualities  of^  481 ;  medicinal  properties  of,  ib.  See 
oxymet. 

■  dew,  the  eflfect  eff  transpiratioiVi  viii.  405* 

>  stone,  see*  kpnig^tdn  ;  me'lUte* 

lipnigiitein,  discovery  and  physical  properties  of,  P.  D.  iGS  ; 
analyses  of,  ib.  chemipal  exauination  of,  170  ;  re- 
sulU,  17  K     Scem«^Y^. 

Hooke,  i.  S5d« 

Hope,  ii.  ^62—313;  iii.  l8l— 2^2  ;  w.  11—14—19. 

Horn,  natural  history  of,  x.  402 ;   chemical  nature  of,  403« 

of  the  deer,  natural  history  of,  x.  399 ;   uses  of,  400  -, 

products  of  the  distillation  of,  ib. 
and  nails  of  animals,  anatomical  charsu:t6rs  o|^  ix.  371  ; 

chemical  nature  of,  ^72. 

Homr^ver,  vi.   414. 

Horn-stone,  tee  trap. 

flumboldt,  i.  218— 265— 2fi7;  ii.  32—128;  viii.  307  - 
353—367—393 ;   X.  555. 

JIumouT,  aqueous  of  the  eye,  ix.  422. 
•  y  bronchial,  ix.  404. 

—  cr^'stallinc  of  the  eye,  ix,  424. 

of  the  internal  cavities,  situation  of,  ix.  29  J  f  «  dif^ 


ierent  from  the  cutaneous  exhalation,  ^9'd  ;  analo- 
gous to  scrum,  ib.  the  uccumuUalon  of,  produces 
dropsy,  294.  See  water ^  hydropic.  Not  to  be  <:on- 
founded  with  the  mucus,  296. 

intestinal,  derives  its  origin  immediately  from  th« 
intestinal  canal,  x.  83  ;  f<inctions  of,  84;  the  quan- 
tity exhaled  is  double  that  discharged  by  the  skin, 
85 ;  natiiire  aad  uses  of,  86, 

—  mucous,  of  the  mouth,  ix.  440. 

—  of  the  tonsils,  ix.  441. 

—  tracheal,  ix.  462. 

—  vitreous  of  the  eye,  ix.  423. 


Hunter,  ix,  375 ;  x.  9 — ^34. 

Hyacinth,  see  zircon. 

^  of  compostella,  see  quartz. 

•     '       ■■—  cruciform  white,  see  aiKircoIiU, 

Hyacinth, 


7^  rKDKX. 

Hyacinth,  volcanic,  see  idocrase* 
m  I  \  white,  see  sosnmdte. 

Hyacinthine,  see  idocrase, 

Hydromel,  x.  480. 

Hydrophane,  ana]3r8e8of,  ii.  460,     Sec  nlex. 

Hydrostatic  balance,  ii.  359. 

|ce,  the  fusion  of,  a  means  of  ascertaining  the  solidity  of 
oxigen  in  its  different  combinations,  i.  199 ;  is  a  perfect 
crystallization  of  water,  ii.  10;  capacity  of,  for  oiloric, 
13, 

Idocrase,  description  and  varieties  of,  ii.  415* 

Incandescence,  vi.  158. 

Incense,  viii.  38. 

Incineration,  i.  134. 

Indigo,  viii.  82;  preparation  of,  84;  three  species  of,  85; 
action  of  acids,  86;  analysis  of,  ib.  coloration  and  dis< 
coloration  by  re-agents,  ib. 

Inflammable  air.     See  gas,  kidrogen* 
— ^— —  meteors,  arc  generated  in  the  upper  regions  of  the 
atmosphere,  i.  208. 

Inflammation,  i.  134. 

r— ~ of  tin,  phenomena  of,  vi.  21. 

Infusion,  i.  131  ;  analysis  of  regctablos  by,  vii.  62. 

Ingenhousz,  vi.  217 — 282;  vii.53;  viii.  307 — 367. 

Ink,  theory  of  the  coloration  of,  vii,  250 — 251. 

of  the  cuttle  lish,  situation  and  functions  of,   x.  4^^ ; 
supposed  to  be  prepared  in  China  for  drawing,  ib.  che- 
mical nature  of,  ib. 
sympathetic,  v.  200.     See  muriate  of  cobalt. 

Insects,  one  of  the  clashes  of  animals,  ix.  14  :  matters  peculiar 
to,  X.  476.  Sec  honey;  wax:  cantha  rides  ;  tftillije- 
des  ;  cnfs  ;J'orfjjtic  acid ;  rr  sin-lac  ;  silk;  l>o-nbic  tta' : 
cochircal ;  kcrmes ;  crab's  stones. 

Insipidity  of  the  atmosphere,  i.  COf). 

Insolation,  i.  131. 

Integrant  particles,  i.  92. 


lion,  its  various  important  uses,  P.  D.  141  ;  is  the  cause  of 
the  magnetic  property  of  stones,  ii.  365  ;  history  of, 
vi.  139  ;  is  the  only  metal  which  cannot  be  dispensed 
tvithj  140;  magnetic  properties  o^  146 — 155:  the 
varieties  of,  considered  by  some  chemists  as  distinct 
metals,  149;  physical  properties  of,  150;  principal 
phenomena  of  the  magnetism  of,  156;  is  exclusively 
possessed  of  the  property  of  being  a  constituent  princi- 
pie  of  animal  and  vegetable  organic  compounds,  l60; 
natural  history  of,  101 ;  recapitulation  of  the  principal 
varieties  of  its  ores,  189  ;  assay  of  its  ores,  190;  oxida* 
fcility  of,  by  the  air,- 210;  its  combustible  property  in- 
creased with  the  temperature,  213.  See  scales  of  iron. 
Rapid  combustion  of,  2l6;  spontaneoiis  inflammation 
of,  by  percussion,  217  ;  beautiful  spectacle  of  its  com- 
bustion in  oxigen  gas,  218  ;  union  with  combustible  bo- 
dies,  219 ;  combinations  with  carbon,  220.  Sec  steel ; 
cftrburet  of  iron  ;  with  phosphorus,  227.  ^ee  phospkurct 
of  iron;  with  sulphur,  229«  See  sulpkuret  of  iron; 
volcanoy  artificial.  Alloys  oQ  234  ;  action  wi^  water, 
246 ;  decomposes  most  metallic  oxides,  252 ;  action 
with  acids,  253  ;  with  the  salifiable  bases,  297  ;  ^'ith 
salts,  300 ;  innumerable  uses  of,  306 ;  medical  valua 
of,  310. 

M  arseniated,  vi.  l64— l7l. 

bog,  vi.  177. 

n brittle,  vi.  208. 

'  cast  or  crude,  vi.  200 ;  varieties  of,  202. 

■  cold-short,  vi.  198 — 209. 
— —  fibrous,  vi.  208. 

-■  forged  or  true,  vi.  207  ;  varieties  of,  208. 
■«■  '  '  J     graphic,  vi.  180. 
' —  native  ;  vi.  l63. 
)  ■  oligist,  vi.  171—174. 
— —  oxided,  sec  native  oxides  of  iron, 
•  oxidulated,    see  oxidule  of  iron. 
pyrocete,  yi.  171 — 173. 

■  '  quartz,  vi.  188.     See  emery, 
■            red-short,  vi.  198 — 209, 

'  soft,  vi.  208. 

■  spathose,  v i,  1 86. 
n           specular,  vi-  173. 

water,  vi.  183.     See  syderlte, 

Irritability,  animal,  mecham'sm  of,  ix.  27  >  chemical  pheno- 
mena of,  X.  554 ;  variations  ia  those  phenomena  in 
difiprent  anim^i  57^» 

Irritability, 
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in4tllbilit]r,tegetab!e,  pfcenomerMi  of,  viii.dS9 ;  eoimtctiDawiili 
a  cbemica)  cause,  ib.  is  the  cause  of  tbe  gnraiinatioa 
of  seeds  w^ich  have  been  immersed  ia  diluted  oxige-i 
Bated  ^lunatic  acid|  394, 

Isaac,  vi.  426. 

Isiof^ass,  preparation  of»  x.  46l ;  chemical  propcHiaa  o(^  ih. 
uses  of,  462. 

Isleman,v.  2731. 

Ivory,  natural  history  of,  x.  397 ;  physical  properties  oft  ih^ 
chemical  analysis  of,  393^ 

Jacobi,  ix^  114. 

Jaequin»  i.  40 ;  vii.  478. 

James,  x.  450. 

Jargon,  seezircone.   # 

Jarsi  i.  33 ;  vi.  93* 

Jasper,  see  iiUx. 

Jeannefy,  P.  D.  148;  ▼1,557—5^. 

Jellies,  alimentary,  resemble  the  glues,  ix.  320.     See  gelatin^ 

Jet,  physical  properties  of,  viii.  331  ;  natural  iiistory  of^  ib, 
distillation  of,  332  ;  uses  of,  ib. 

Josse,  vii.  420;   viii.  2. 

Juan,  vi.  153. 

Juice,  expressed  of  plants,  a  species  of  sap,  \Ti.  180 ;  method 
of  obtaining,  181  ;  is  combined  with  several  foret|^ 
matters,  ib.  purification  of,  182;  analogy  between  i% 
and  sap,  184  ;  and  between  it  and  extractive  matter, 
185. 

<t  ■■  gastric,  difficulty  of  obtaining  it  j)ure,  x.  1  ;  inresti* 
gations  to  determine  its  nature,  2 ;  its  analysis  not 
complete,  4  ;  chemical  histoiy  of,  5 ;  is  the  principal 
agent  of  digestion,  6*.  See  digestion.  Antiseptic  pro^ 
perties  of,  7  ;  characteristics  of,  8 ;  its  solvent  power 
is  capable  of  acting  on  the  stomachy  9  ;  modern  expe* 
riments  upon,  10  ;  its  energy  is  considerably  dimi* 
nished  out  of  the  stomach,  11. 

^m  pancreatic,  physical  properties  of,  x«  13  ;  opinions 

respt^cting,    14;    analogous  with  the  saliva^   15;    is 
possessed  of  a  solvent  power,  l6^ 

Junkeii 


Junckcr,  i.  36 ;  v.  354 ;  vi.  3(>— 99  -108— 30JJ-456--5«fc 
Jurin,  ix.  189  ;  x.  7—22, 

Jussieu,  (A)  V.  354. 

^ —  (B)  vii.  15—478. 

JiMti,  P.  P.  102  J  i,  33  f  vL  51)- 


Kaolia,  ii.  446. 

Kaw,  ix.  2f  8, 

Keil,  ix.  274* 

Kcmpfer,viii.  321 ;  ix.  499  ;  x.  418, 

Kerkringius,  v.  290;  ix.  381. 

Kermes,  animal,  natural  history  of,  x.  499  •  method  of  cal<t 
lecting,  500;  properties  of,ib.  uses  of,  ib. 

m  mineral,  v.  315  ;  theory  of  the  composition  of,  331 ; 

methods  of  preparing,  334  ;  anal^-sis  of,  339-  Scd 
hidrO'Sulphurated  oxide  of  antimonjf. 

. native,  v.  298. 

Kcsscl-Mcycr,  vii.  50. 

Kidoeys  of  animals,  functions  of,  ix.  9- 

Kirchenwasser,  viii.  177*     See  brandy. 

Kircher,  i.  25. 

Kirwan,  P.  D.  102;  i.  IIC;  ii.  230—260—327— 394 — 423 
— 444 ;  iii.  58 — 462—468  ;  iv.  1 8—179—347—350 
— 360;  V.  133—186—192—209—234 — :?49— 271— ^ 
394—396—522;  vi.  11—16—489.  . 

Klaprotb,  P.  D.  97—l69;  ii.  191—201—210—215—216— 
276—313—319—406 — H4 — 419—421 — 432 — 13/ 
iii.  181— r470;  iv.  19—84;  v.  32— 138 — 154 — 15/ 
—  163— 167— 172— 175— 177— 360— 368— 370  J 
y'u  12—15 — 16 — 41—86—126 — 412 — *21— 594 

Kofiegarten,  vii.  53  ;   viii.  13. 

Kralt,i.  257;   vi.  426— 508  i~x,  152. 

Kulquus,  x.  90. 

Kunckcl,  i.  25—257  ;  v.  85;  vi.  11— 26— 35— 36 1—368  j  . 
viii.  i.  136 — 190 ;  ix.  36  ;  x.  151. 

Kupfernickel,  P.  D.  131 ;  v.  205.    Soe  nkicU 

Labai^ 
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Labat,  Tiii.  <)S, 

Laborie,  i.  48. 

Labrador  stone,  ii.  4I7.     Sttjrtdttpar. 

Labrune,  v.  490. 

Lac,  is  a  resin  and  not,  as  impToperly  called,  a  gum,  x.  49S : 
natural  biilory  of,  ib.  is  really  a  vegetable  substance, 
493  ;  colouring  matter  of,  ib.  tues  of,  ibt 

—  ■   -   virginale,  viii.  60. 

Lachenaye,  ix.  442. 

Lactates,  eartby  and  alkaline,  ix,  510. 

■    ■         of  iron,  ix.  511. 

-'-■'  ■    of  zinc,  ix.  511. 

Lacteals,  ix.  8. 

Ladanuro,  viii.  31. 

La  Faye,  ii.  247. 

Lafolie,  vi.  363. 

Lagaiaye,  v.  501  ;  vi.  248  ;   vii.  49— ff2. 

I.agelstroni,  lii.  459. 

Lagrange,  (Bouillon)  viii.  12—14 — 130. 

Lakes,  preparation  of,  viii.  81.     Sec  colouring  vtatUrt  of  re* 

getahUs. 
Lampadius,  ii.  158. 
Lamp-black,  pieparalion  of,  viii.  S5. 
Lancisi,  ii.  225. 
Landriani,  i.  2S8  ;  i.t.  114. 
Lane,  i.  42.  vi.  2yi?. 
Langrisb,  ix,  173  ;  x.  170. 
LapeyTouse,  V.  234—236. 
Lapis  infernsdis,  vi.  418. 

laiitli.     See  laiuh/i: 

UPlacc,  i.  .«— 177— 241— 249— 262;  ii.2U;iii.  148. 
Ldplaiiche,  viii.  228—234—271. 
Ltt  Potcrie,  vi.  3 — 6j. 
Lanl,  ix.  243.     S.^efat. 
Lassone,  V.  545— 5S5  J   viii.  234. 


tvnxx.  7^ 

Latten,  vi.  353. 
Lauragais,  viii.  223 — 285, 

Lavowier,  P.  D.  16—51—67—75—86—139—148 ;  i.  60-* 
54—175—177—195—213—217—221—236—241 
249—262—285  ;  ii.  45—72—82—101—125—127 
183—244 — 272:  iii.  132—148 — 363— 384 ;  iv. 3 ; 
V.  9— 60 — ^12 — 4.34 — *36 — 451 — *60— 502.  tj. 
21—97—148—218—247—557  ;  vii.  52—95—225 
449;  viii.  161—170—208—223—245—364—435; 
ix.  40—174—272  ;  x.  520—524 — 545. 

Xazanis  Ercker,  i.  23 ;  v.  6. 

I«a2ulite,   description  and  varieties  of^  li.  413;  analy^s  of 

463. 
I^eady  history  of,  vi.  66;  physical  properties  of,  70 — ^natural 
history  of,  72  ;  assay  of  the  ores  of,  81  ;  oxidabilitjr 
of,  90  ;  its  union  with  combustible  bodies,  97 ;  alloys 
of,  .101  ;  action  upon  water.  111;   deleterious  effccti 
of,  112 — 136;  action   with    metallic  oxides,   112; 
of  acids,  113;   of  the  salifiable  bases,  127;  usesof^ 
136;  the  medicinal  use  of,  deprecated,  137;  aoti* 
dotes  to  the  diseases  produced  by,  138. 
arscnis^ied,  vi.  77i 
burned,  vi.  98. 
corneous,   vi.  II9. 
native,  vi.  72. 

red,  of  Siberia,  v.   I16.     See  chromate  of  kadm 
spathose,   vi.   80.     See  carbonate  of  lead. 

' —  white,  vi.  80.     See  carbonate  of  lead. 

'         ■  ■  artificial,  preparation  of,  viii.  272* 

■  yellow,  V.  118.     See  tungsten. 

Leaven,  viii,   151.     See  fermeiUation. 

Leaves  of  vegetables,  functions  and  varieties  of,  vii.  8 ;  or- 
ganization of,  28  ;  phenomena  of  the  production  of, 
viii.  421;    the  decay  of,  422. 

Lc  Blanc,  v.  225. 

Ledermuller,  viii.  414. 

^efevfc,  ii.  83;  iii.  33  ;  viii.  3G8. 

Legend  re,   viii.  29^ 
I-egivre,  iv.  394. 

Lehman,  P.  D.  102;  v.  134;  vi.  79-'^\\;  viii.  321. 
Leibnitz,  v.  391. 

Lclicrre, 
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Lelievre,  ii,  429. 

Xjstaertf  ii.  275. 

le»ery,  ii.  83— 176  i  hi.  «(?;  v.  63— 84--291— M6- 
422—432 — W3— 495;  vi.  4-  230—248—283- 
457  ;  vji,  48-n324;   viii.  322;  ix.  J  7-3 ;  x.  180, 

Lenon  jutce,  coACcnjtration  and  preservation  o(  vii.  274. 

ht  Roi\  iv.  396. 

I^eodte,  description  sod  varieties  of»  ii.  413;   analyses 
463. 

lieQColitei  description  of,  ii.  441 ;  analyses  of,  471. 

iievigation,  i.  t2Sp 

lievenhoecke,  ix»  I73L 

l^ewis,   vi.  485— 535— 536--581— 583— 591— 597  — 5J>:S3t 
Til.  242 ;  viii.  105. 

Leyoer,  ix.  241* 

lilmvius,  vi.  4—47^ 

J-ichtenstcin,  vii.  252 — 259;  ix.  499. 

lii'bknecht,  v.  379.       - 

]Ligameut$9  uniinal,  ix.  6. 

JJghtj  considered  by  Mncquer,  as  a  substitute  for  phjogistoiip 
i.  48;    universally  diffused,  158;  diflicuhy  of  exa- 
miniog  it  cbcmically,    159;  (general  view   of  its  pr^ 
perties   and  effects,    160  ;    origin  of,  ib.  velocity  o( 
161  ;    refraction  of,   162  ;   is  the  instmrot'ut  of  \Mon 
and  the  cause  of  colours,   1(>3  ;  primitive    colours  o( 
a  ray  of,  ib.  it5  decomposition  not  proved  l>y  its  .**•" 
paration  into  coloured  rays,   104  ;  physical  eflfcrts  or. 
oodles,  }65  ;  chemical  ph«nomona  of,  l6<) ;  action  on 
vegetables   and   animals,   107;    viii.  331  ;  considin^'^ 
as  the  product  of  a   modification  of  th«^   same  My 
which  yields  caloric,    i.   183  ;  may   Ucomc   calonc 
and  vice  versa,   18*.     Sec  caloric. 

Ughtning  of  silver,   vi.   407. 

J^igneous  matter  of  vegetables,  distinctive  propcrtifs  of,  vii*. 
114-;  products  of  its  analysis  by  heat,  115.  Sw 
acii/,  jjijroUeiuoim,  \'iclds  azotic  gas  by  the  attionof 
nitric  acid,  r20 ;  is  convertible  into  tlic  malic,, 
oxalic,  and  acetous  acids,  ib.  action  of  alkalis,  iW 
is  (lit  uUiinate  product  of  vej^ctation,    ib. 

MliuiD 


Tiliom  of  Faiacdsusy  viH.  198. 

Limt^  history  cf«  ii^  234 ;  erroneous  opinions  itspecting  the 
nature  of,  235 ;  native  states  of,  23^ ;  methods  of 
extracting  from  its  natural  combinations,  ib,  phy- 
sical properties  of,  237  ;  action  of  light  and  caloric,/ 
ib.  of  the  air,  ib*  phenomena  produced  by  the  spon- 
taneous slakmer  o(^  S38;  habitudes  with  combustible 
bodies,  ib.  See  the  pho^-pkurets  and  sulphurcts  o^ 
lime.  Combination  with  carbon,  2*12  ;  action  with 
tnetallic  €gu<fes,  243 — 246 ;  strong  attraction  for 
ivater,  ib.  combines  with  all  the  acids,  246 ;  order 
of  its  attractrons,  247  r  intimate  combination  ^'itk 
silex,  ib.  See  also  mortar.  Is  fu&rbic  with  the  othctf 
earths,  248  ;  h^-potheses  respecting  the  intimate  na* 
ture  of,  249;  is  found  in  numerous  consbinationv 
350 ;  uses  of,  251  ;  is  one  of  th«  fossil  substances 
found  in  vegetables,  »iii.  137- 

■  cream  of,  ii.  245. 
mi  lie  of,  ii.  244. 

■  ■  oil  of,  see  wturiate  of  lime, 

'  salited,  see  muriate  of  lime, 

'  stone,  iv.  25. 

"  vitriohitei},  set  Biilphateaf  Ume. 

-  water,  preparation  oi^  ii.   244-;  physfcttl  properties' 

oij  245  ;  chemical  action  of,  »U 

Linings,  ix.  2/6, 

linncus,  vi.  72;  vii.  13 — 15# 

Liquation,  i.  128. 

Liquids  peculiar  to  the  eye,  ix,  421- 

Liquor,  amnii,  *ptobable  source  of,  x.  108;  situation  ofV 
109;  ph^'sical  and  chemical  properties  of,  110;  mo* 
dern  analysis  of  that  of  woman,  112  ;  uias  of,  113  ; 
analysis  of  the  caseiform  substance  deposited  on  the 
foetus  by,  115  ;  analysis  of  that  of  the  cow,  ib.  Sec 
acid  amnic.     Peculiar  extractiform  matter,  118. 

anodyne  mineral  of  Hoffman,  viii.  a4U 

■  of  flints,  ii.   292. 

■  fuming,  of  Boyle,  ii.  344. 
M  '  of  Libavius,  vi.  47* 

■  '  nitrous  anodyne  mineral,  viii.   241. 
of  the  prostrate  gland,  x.  382. 

— ^— —  seminal,   see  sperm, 

— —  tuccinated,  ©f  hartshorn,  x,  400-. 

Liquor# 
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Liquor,  saper-renal,  the  real  nature  of»  undiscoTere^^  ^l^9> 

seat  of,    122. 
■  of  the  ventricles  of  the  brainy  ix.   4l9« 

Lister,  iv.  395  ;  x.  po. 

Lrthanthrax,  see  coal. 

Litharg?,  preparation  of,  vi.  88 ;  varielies  off  %g.  Sec 
oxide  of  lead* 

Lithology,  general  and  chemical  notions  of»  ii.  355.  See 
stones, 

lithopfaytes^  see  madrepores. 

Litmus,  its  use  as  a  recent,  iv.  471* 

Liver  of  animals,  functions  of,  ix.  9;  x.  IS;  chemtcal  ana- 
lysis of  a  human,  57  ;  of  that  of  a  skate^  62.  See 
also  bile  and  biliary  calculi. 

— ■ — of  antimony,  v.  351. 

— —  of  arsenic,  v.  106. 

of  sulphur,  ii.  282.     See  sulpkuret  of  poinish 


Lixiviation,  i.  133. 

Lixivium  of  blood,  ix.  Ul*  See  acid,  PrussiCp  and  Pnu* 
Stan  blue. 

Lizards,  nutritive  properties  of,  x.  445. 

Loadstone,  the,  may  possess  contrary  poles,  vi.  157 ;  w  not 
to  be  considered  as  a  distinct  species  of  iron  ore^ 
158.     Sec  magnetism  of  iron. 

Lcelius,  iii.  448. 

Logwood,  sec  wood^  campeachy. 

Lorgna,  ii.  309. 

Lorry,  x.  43. 

Lower,  ix.   189. 

Ludolf,    viii.  232. 

Ludovic,  viii.   1, 

Ludwig,  viii.   308. 

I.umbrici,  natural  history  of,  x.  502 ;  virtues  attributed  to 
them,   50J. 

Luna  cornea,  vi.   46 1. 

Lungs  of  animals,  ix.   1 U 

Luzuiiagtf 


Locttriaga,  vi.  111. 

Lymph,  nature  of  the,  ix.  229 ;  chemical  qualities  of,  little 
known,  230 ;  has  been  confounded  with  the  tenuR 
of  the  blood,  232  ;  opinions  respecting,  233  ;  probablo 
nature  and  production  of,  235. 

Lymphatics,  ix.  8. 

Macbridc,  i.  39 ;  vii.  51 ;  ix.  132. 

Maceration,  i.  131. 

'■  analysis  of  vegetables  by,  vii.  62. 

Machy,  vii.  327;  ix.  249. 

Macle,  description  and  varieties  of,  ii.  445. 

Macquart,  x.  5 — 11. 

Macquer,  P.  D.  14;  i.  5— 48— 74— 76— 287;  ii.«7;iv. 
66;  V.  84— 108— 114— 454— 501— 509— 547;  vi. 
4—  22 — 41 — *9— 53— 9^—245—349— 354 — 426-^ 
431—486—560—570—582—591 ;  vii.  242—411— 
.  418;  viii.  29—50—77—105—160—200—209— 
213;  ix.  39—101-112—389—482;  x.  9S—96 
—138. 

Madder,  viii.   81*;  uses  of,  90. 

Madrepores,  natural  history  of,  x.  507 ;  useful 4ime  obtained 
from,  508. 

Magellan,  ix.  450. 

Magistery  of  bismuth,  v.  283.     See  pear/  wMie. 

I^Iagnesia,  history  of,  ii.  224 ;  native  states  of,  226;  methods 
of  obtaining,  ib.  physical  properties  of,  227  ;  is  hot 
acted  on  by  light  or  caloric,  ib.  phosphorescent  pro- 
perties acquired  by,  228  ;  actton^th  air,  ib.  habi- 
tudes with  combustible  bodies,  229 ;  acriion  witli  wa- 
ter, 230  ;  with  metallic  oxides,  231 ;  order  of  its  at- 
tractions for  the  acids,  ib.  re-action  with  earths,  ib. 
the  intimate  nature  of,  unknown,  232 ;  uses  of,  233 ; 
supposed  by  several  chemists  Xo  be  one  of  the  compo- 
nent parts  of  soda,  309* 

■  aerated,  iv.  5S«     See  carhanate  of  magnesia.  * 

■  black,  or  manganese,  v.  229- 

■  effervescent,  iv.  58.     See  carbonate  (^magnesia,  . 
'  ■  mild,  iv.  58.     Sec  carbonate  of  magnesia, 

■  nitrated,  iii.  197.     See  nitrate  of  magnesia,. 

■  opaline,  v.  356. 

■  ■  sulphated,  iii,  59.    See  sulphate  of  magnesia^ 
.    .  Magnesiap 


Magnesia,  vitriokted,  iii.  59.    See  sulphattofmagn^iL 
1   I        white^  coDtaios  several  foreign  substances,  ii.  2^* 

]idGf^ot,the  medical  qualities  attributed  lo^Ti.31i. 

Magnetism  of  iron,  principal  facts  relative  to,  ti.  1S5*    Sei 

also  loadstone',  magnet  I  -uses  afir^n. 
* ■   of  nickel  and  cobalt^  vi.  156— 307* 

Mahrcrr,  x.  43^ 

0 

Malachite,  vi.  328.     Sec  native  carbonate  of  topper^ 

Msdates,  salts  formed  by  the  malic  acid*    See  acid  malic* 
■■■     ■'■     alkaline  and  earthy,  vii.271« 
'  metallic,  vii.  272. 

Malleability  of  metals,  v.  20* 

Malouin,v.  528— 549;  vi.  241— 481. 

Malpighi,  vn.  22  ;  viii.  413 ;  ix.  239*^346« 

Mait,«  pr»dticti»f  the  saccharine  lermentationi  tHL  155. 

Mammalia,  one  of  the  classes  of  animals,  ix.  14  ;  -mattcrBpe* 
culiaf  to,  X.  39^-  See  ambergris;  bezoar  ;  culwi 
civet;  hartshorn;   horn;  ivory;  musk;  spermaceti; 

wool. 

3Ianganese,  importance  of,  P.  D.  133;  history  of,  r,  229l 
physical  properties  of,  232 ;  natural  history  of,  233} 
assay  of  the  ores  of,  237  ;  oxidabiliCy  ^f,  239  *  i^ 
attraction  for  oxigcn  is  only  surpassed  by  that  of 
phosphorus,  242 ;  proposed  as  an  eudiometer,  ib« 
must  be  kept  under  oil,  ib.  habitudes  with  combna* 
tible  bodies,  246 ;  alloys  of,  247  ;  action  with  wateri 
lb.  with  metallic  oxides,  248  ;  union  with  acids, 249$ 
action  with  salifiable  bases,  259  ;  ^ith  salts,  26ft 
phenomena  of  the  discoloration  of  glass  by,  264 1 
uses  of,  265. 

■■■  ■  ■       native,  v.  236. 

Manget,  v.  291. 

Manna,  a  species  of  sugar,  vii.  230. 

Manufacturing  chemistry,  r.  11. 

Manure,  its  influence  on  vegetation,  viii.  S75;  mecfaanbmof 
its  action,  378. 

Marble,  iv.  25.     See  carbonate  of  lime. 

Morcasite,  vi.  l67«  Seeno^c  sulpiMhtt$  ^irmj  m$rtid 
fffritgs. 

Mirct, 
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Maret,  ix.  242. 

Margraff,  i.  34  ;  ii.  61—198—225— 261—297— 430 ;    lii. 

28—225—322—355—369;  iv.  395  ;  v.  286— 400  ; 

vi.  3 — 11—24—28—163—344—423 — 465-^573— 

592 — 597 — 599;    vii.  290—330;  viii.   135 — ^201; 

ix,  37  ;x.  155— 165— 190— 210— 488.     . 

Margueron,  ix,  43 — 303. 

Mariotte,  x.  128.  ' 

Marie,  ii.  448. 

MarroWy  seut  of  the^ix.  380. 

Marty ne,  ix.  189* 

Mascagni^  fx.  230. 

Maasicoty  vi.  92.    See  yellow  oxide  of  lead. 

Mastic,  properties  and  uses  of,  viii.  31. 

Matiere  Tomelleusey  considered  by  Deyeux  as  a  peculiar 
principle  of  tlie  colouring  matter  of  tha  blood,  ix. 
210. 

Matrix  of  metallic  ores,  v.  20. 

Matteiy  x.  90. 

Mauchart,  ix.  423. 

Maupin,  viii.  161. 

Mauriceau,  x.  111. 

Maussion,  x.   ^20. 

Mayow,  P.  D.   12;  i.  37— 213;   vi.  282;  ix.  41. 

Mead«  x.  450—479- 

Mecca,  balsam  of,  viii.  26. 

Mechanical  analysis,  i.  78. 

Meccbium,  physical  appearances  of,  x.  123 ;  analysis  of, 
125;   physiological  observations  on,  127* 

Mellite,  discovery  of,  P.  D.  169 ;  physical  properties  of, 
ib.  analyses  of,  ib.  chemical  properties  of,  170;  ge- 
neral results,  171. 

Af  embrane,  stomachal  of  birds,  characteristic  properties  of, 

X.  441  ;  the  acidulous  property  of,  appears  to  be 

.    common  to  the  stomachs  of  all  animals,  ib.  its  effects 

supposed  to  be  occasioned  by  a  portion  of  the  gastric 

juice,  442«     Seejtiicf,  gastrk. 

Vol.  XL  G  Mender, 
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Mender,  v.  251'  • 

Menghini,   ix.  38 — 173  ;  x.  90. 

Menilite,  ii.  ^0.     See  siUx, 

Mcnon,  ix.   112. 

Menzies,  ix.  17**- 

Mephites,  i.  224.    See  azote, 

0  of  barites,  iv.  IK     Set  carbonate  of  Sarifes, 

'  of  magnesia,  iy.  5S.     See  carbonate  ofmagneM* 

■   ■  of  pot-ash,  iv.  38.     Sec  carbonate  of  pot-ask. 

I    ■  of  soda,  iv.  48.     See  carbonate  of  soda. 
-"■  of  volatile,  iv.  6S,     See  carbonate  of  ammonia. 

Mercurial  earth,  pretended,  i.  71 ;  v.  374. 

Mercuriate,  aromoniacaT,  v.  464. 

iM^rcury,  processes  for  freezing,  ii.  lig;  v.  380.     Sec  3f/jp- 
tures^  freezing;    history  of,  v.  372;  th^  knowfedgc 
of  its  properties  owing  to   the  alchemists,  374 ;  phy- 
'     sical    properties  of,  378 ;    experiments    relative    to 
the  congelation  of,  380;    temperature  at  which  it 
taiies   place,   381 ;    caloric  absorbed  duriAg  tlie  fit* 
sion   of  solid   mercury,  383;    sudden  shqck  at  the 
moment   of  its  congelation,  ib.  its  ductility  in   tite 
solid  state   not  well  ascertained,  384  ;  actually  weti 
those  substances  with  whicK  it  is  able  to  unite,  385 : 
cause  of  the  convexity  of  its  surface  in  barometrical 
tubes,  and  process  for  rendering  it  horizontal,  3^; 
volatilization  and  distillation  of,  387 ;  dangerous  at- 
tempts to  fix  it  by  heat,  389-;  phosphorescence  of, 
3ID0;  natural  history  of,   3^2;  assay  of  the  ons  of, 
397;    methods   of  ascertaining   the  purity  of,  ^99  i 
process  for  extracting  id  pure,  402 1  oxldability  of, 
406^;   habitudes  with  combustible  bodies,  414;  foims 
amalgams     with     other    melals,     427;    (LCtioo  upen 
water,  431;    with   metallic  oxides,   433;    combina- 
tion  with   acids,    434.      See  the  salts  with  base  vf 
viercury ;  action  with  the  salifiable  bases,  49 S  ;  wilh 
salts,  501 ;    uses   of,  502  ;    enquiries   respecting  th« 
sophistication  ot,  vi.  105. 
■    '  black  calcined,  v.  431* 

— —  corneous,  v.  392. 

■   -  cosmetic,  v.  483. 

■  oflife,  v.  487. 

— — :  nulk  of,  v.  483. 

Nrcrcury, 
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Mercury,  nadvt,  v.  383;    ~  -x- 

• sweet,  V.  468. 

virgin,  v.  383. 

ifotallic  borates,  V.  76^ 

"  carbonates,  v.  599  ptoperties  of,  7^* 

^-t — r—  carburets;  i.  294? 

■"  crystals,  form  of,  i.  2^3  ;  v.  27i 

'^ fluatds,  V.  75; 

'■  hidro-sdlphurets,  i.  297. 

'- iiidrlirets,  i.  294. 

'  irritation,  sec  galvdfusm. 

'""  riluriates-,  production  and  general  propertied  of,- v. 

74. 

■   ■■'■  oxigenated,  V\  75.. 

'     '    —  nitrates,  production  and  general  pt'opbrties  ofi  v.  72. 

-— ^^ ^  nitrites,  V.  73 

•^ oxides,  arc  not  so  ptirmanent  in  their  combinations 

as  water,  P.  D.  71;  are  cither  natui^al  ot  artifi- 
cial, ii.  27-  Sec  th6  different  oxides  of  each  mctaL 
Physical  properties  oF^  ib.  the  poisonoUs  quality  of 
some  is  owing  to  their  slight  adherence  to  oxigen,  ib, 
preparation  of  th^  artificial,  28  ;  absorb  diiefent  pro- 
^rtions  of  okigen,  ib.  light  t<*nds  to  reduce  them  to 
the  metallic  state  unless  when  vitfificd,  29  ;  the  actioa 
of  caloric  depends  on  the  attraction  of  the  oxide  for 
oxigen,  ib.  soihc  are  capable  of  absorbing  a  greater 
c|uantity  of  oxigen,  ib.  ere  unalterable  by  azote,  30  ; 
the  decomposition  of  some,  by  hidrogcn,  forms  water, 
ib.  are  all  decomposed  by  carbon,  ib.  action  ofphos*^ 
phorus  and  phosphorated  hidrogen  gas,  ib.  inaction 
trith  diamond,  31  ;  actfon  with  metals^  ib.  nvater  di-  ^ 
vides  some  mechani<ially,  and  dissolves  othdrs,  32 1 
mutual  action  on  each  other  by  means  of  icaloric,  ib. 
See  also  metafs^  oxidahiUty  of.  Are  produced  by  con- 
tac^t  of  air  at  different  temperatures,  v.  52 ;  distin* 
guishing  characters  of,  56*;  re-action  with  mehils,  65* 

■  ■    '     ■  phosphates,  pt'oducition  and  general  properties  of,  v.73ir 

*■  phosphites,  V.  73. 

*  >  »   •    phosphurets,  i.  295;  prodiiclion  and  gi^nefal  pro^ 

pcrties  of,  V.  6*0-^73. 
*■  -  ■    ■   fallSj  production  of,  v.  66,     SiiQ  fnetalsi  deti'on  Uith 
acids.  Conditions  necessary  to  the  fbrma^ion  of^  6S  | 
prtxperties  ofj  69^.* 

*  ■■   ■  ■  sut|)hates,  produdtion sind general  properties  dfj  v.  71* 
A'— —  sulphites,  V.  72. 

— *.  iiM,.i,i>     fulphuratcdj  r;  f 2* 


Metallic  tdlphurefs,  i.  296 ;  grett  abandancem  naturcy  t.  66; 
general  properties  of,  6l« 

Metallorgy,  the  extraction  of  metals  from  their  ores  in  the 
large  way,  v.  43.     See  ^es  rfmkaU. 

Metals,  the  fifth  class  of  chemical  bodies*  P.  D.  51  ;  their 
multiplied  forms  and  numerous  combinations  in  na« 
ture  and  the  arts  render  the  study  of  them  peculiarly 
interesting,  119;  their  great  influence  on  all  the  dis- 
coveries and  revolutions  of  chemistry,  120;  genera- 
lities  respecting,  121 ;  no  work  offers  so  extended  and 
complete  an  account  of»  149 »  ^^^  great  importance 
in  every  branch  of  knowledge,  i.  141  ^  their  htstoiy 
'  ought  to  differ  from  that  of  other  simple  bodtea,  291 ; 
distinguishing  properties  of,  ib.  variouf  states  in  which 
they  are  found  in  nature,  292 ;  aH  reflect  light,  and 
when  polished,  constitute  mirrors,  ib.  actioaof  caloric 
under  different  modifications,  ib.' crystallisation  of, 
293  ;  combustion  and  decrepitation  in  oxigen  gas,  ib. 
their  combination  with  oxigen  converts  them  into  acids 
or  oxides,  ib.  See  each  metaUic  add  and  oxide.  Oxi* 
dation  by  atmospheric  air  atdifferent  temperatures,  ib. 
cannot  be  artificially  combined  with  aaote,  or  hidro- 
gen,  294.  See  also  metallic  hidrureUf  and  hidragt^^ 
ated  metals.  Union  with  carbon,  and  carbonated  hidro* 
gen,  ib.  See  carbonated  metaU  and  metallic  earhwnU. 
Combine  eaiily  with  phosphorus,  295.  See  pkaspko- 
rated  metals  and  metallic  pkospkurets.  Action  with 
.  phosphorated  hidrogen  gas,  ib.  unite  with  sulphur  in 
different  proportions,  1^6.  See  metallic  im^hurets. 
Action  with  sulphurated  hidrogen  gas,  297*  See  the 
metallic  hidro-suiphurets^  and  sulpkurated  metals. 
Their  action  with  the  diamond  requiries  further  investi- 
gation, 298  ;  g^cat  utility  of,  ib.  general  and  coro« 
parative  properties  of,  v.  1  ;  high  degree -of  interest 
excited  by  the  study  of,  2  ^  no  art  can  be  carried  on 
without  them,  3 ;  medicinal  uses  of,  ib.  antiquity  of 
their  appKdation  to  domestic  purposes,  4 ;  their  true 
chemical  pmpertics  long  concealed,  ib..  the  follies  and 
imaginary  hopes  of  the  alchemists  have  proved  the 
source  of  the  chemical  knowledge  of,  5 ;  notice  of 
learned  men,  who  have  applied  themselves  to  the 
s^tuoy  of,  6' ;  discoveries  of  new  metab  during  the  18th 
century,  8 ;  the  science  indebted  to  Lavoisier  for  the 
accurate  knowledge  of,  9  ;  general  characteristics  oU 
10  ;  number  and  classification  pfj  ib.  ertooeoui  opi% 
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oions  respecting  the  classiAcation  of,  11.     See  «fmi* 
metals,  imperfect  and  perfect  metals.    Division  of,  into 
five  classes,  13.    1st,  Brittle  and  aciditiable  metals,  ib. 
See  arsenic;  tungsten;  tnplybdena;  and  clwome.  2d,  Brit- 
tle, but  not  acidifiable  metals,  ib.     See  titamum  ;  tfra" 
nium;  cobalt;  nickel;  manganfse;  bismuth;  antimony;  and 
iiUurium,     3d,  Partly  ductile,  and  oxidable  metals,- 
14.     See  mercury  and   zinc.    4th,  Very  ductile  and 
slightly,  but  easily  oxidable  metals,  ib.     See  tin;  leodr 
iron^  and  copper;  5th,  Very  ducdie,  but  difficultly 
oxidable  metals.  Id.     See  siher;  gold;  ujid  platinar 
Physical  properties  of,  ib.    See  briUlancy;  colour;  den- 
sity; hardness  ;  elasticity  ;  ductility ;  tenacity  ;  conduc'^ 
abiiity  rf  caloric  ;  dilatability ;  fusibility  ;  volatility  ; 
€rystaUizstbi!ity  ;  electricity  ;  odour  and  taste  of  metals  ;* 
Mnd  physical  properties  of  each  metal.    Natural  history 
of,  30.  See  ores  ^  a,nd  veins  of  metals.   Classification  ot^ 
according  to  the  states  in  whicl^  they  are  discovered 
in  nature,  32 ;  erroneous  denominations  given  to  the 
ores  of,  35 ;  generalities   respecting   the  assaying  the 
ores  of,  37  •     See  ores  of  metals  ;  metallurgy  ;  and  doci^ 
masy.  Oxidability  or  combustibility  of,  by  the  air,  50 ; 
modifications  of  this  important  property  of,  51;  was 
formerly  considered  as  a  kind  of  destruction,  52;  the 
state  of  their  oxidation  may   be  appreciated    by   the 
degree  of  heat  which  has  been  communicated  to  xbem, 
53  ;  the  oxidation  may  be  elevated  to  infiammatibn  by 
increase  of  temperature,  54 ;  all  differ  with  regard  to 
the  proportion  of  oxigen  absorbed  daring  this  process, 
ib.  different  phenomena  of,  ib.  cause  of  the  difficulty 
of  separating  oxigen  from,  55 ;  phenomena  of  the  fixa- 
tion of  atmospheric  oxigen  by,  ib.  recapitulation  of 
the  general  circumstances  relative  to  their  combina^- 
tion    with  combustible   substances,   58 ;    union  with 
each  other,  6l.    See  alloys;  amalgams;  and  the  various 
compound  metals,  Mutual  action  with  water,  62  ;  clas^ 
sification  of,  according  to  their  action  on  water,  63  ; 
the  phenomena  of  their  action  with  acids  explained 
by  the   discovery  of  ^he  nature  of  water,  6'5 ;   ge- 
neral  circumstances   to  be  attended  to  in   the  mu- 
tual action  oT  metals,  and  metallic  oxides,  ib.  habi- 
tudes with  acida,  66.     Sec  the  different  metallic  salts. 
Mutual  action  with  the  salifiable  bam,  76* ;  with  tha 
salts,  80 ;  th«  white  retain  their  colour  when  alloyed 
with  those  which  are  red^  vi.  439* 
Mctal^  carbonated,  i.  29^.  ^ 

Metals, 
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MelalSy  compound,  sec  heHrmetal;  brass;  bronze;  gwSrmdat; 

latten; pinchbeck ;  prince's  metal;  similar  ;  tombac;  and 

the  different  alloys  and  amalgams. 
•— —  hidrogcnated,  i.Sp^. 

■  •     ■       imperfect,  an  improper  denomination,  formerly  givtn 

to  the  more  combustible  metals,  v.  12. 
"  "    ■      perfect,  an  improper  denomination,  formerly  given  to 
metal^  of  difficult  combustibility,  v.  12* 

■  ^  . —  phosphorated,  i.  295. 

"  ■  '■■■    prince'^ — prince  Rupert's,  vi,  354. 

»T-! semi,  an  erroneous  appellation  fonnerly  used  to  de* 

i)ignHte  the  brittle  metals^  v.  1 1 . 
^i    ■■       sulphurated,  i.  297. 

■■     "  -  -  virgin,  the  former  name  of  native  metah,  ▼.  33. 
^-r— r —  white,  retain  their  colour  when  alloyed  with  the  red| 

vi.  439. 

Meteorological  chemistryj  i.  7;  subjects  of,  123;  is  still  ia 
its  infancy,  ii.  18. 

Meteors,  aqueous,  pr6duction  ofj  ii.  17. 
r— — —  luminous,  are  generated  in  the  upper  regiont  o(  tlA 
air,  i.  208u 

Meunior,  i.  61. 

Meyer,  i.  39;  ii.  249  i  vi.  260^ 

Mczue,  i.  22. 

Miasmata,  cannot  be  detected  in  the  atmosphere  by  codiof 
metrical  processes,  i.  219. 

]Mica,  description  and  varieties  of,  ii.  438  ;  analysis  of»  4^« 

Michel  de  Tcnnetar^ix.  442—44$. 

Micheli,  viii.  91. 

Michelotti,  x.  ^^. 

Milk,  history  of,  iju  41^8  ;  peculiar  to  the  raammalia  class  of 
animals,  4()9;  inslftnccs  of  its  production  by  males, 
470  ;  bccretury  organs  of,  47 1  ;  the  mamma  di>po5od 
to  produce  it  by  pregnancy,  47  5  ;  its  formatioa  influ- 
enced by  the  functions  of  the  uterus,  473  ;  opinions  n* 
lative  to  its  source,  474  ;  influence  of  the  aliments  on 
its  qualities,  47(> ;  of  the  passions,  477;  physic-al  pro- 
perties of,  478  ;  diversities  of,  at  difiercut  milkings,  and 
at  the  same  milking,  481 ;  chemical  examination  oft  he 
entire,  48*2;  observations  of  former  writers,  ib,  action 
<»t'  caloric,  4^4 ;  of  air^  486.;  vinous  fermvula^ioa  of» 

487 ; 


XVD£X.  87 

487  ;  acid  fermentation,  489 ;  convention  into  acetous 
acid  by  alcohol,  490;  decomposition  by  acids,  4^1; 
by  alkalies,  492 ;  by  salts,  493  ;  action  with  vegetable 
and  animal  matters,  ib.  slight  union  of  its  component 
parts,  495.  See  butter;  cheese;  whey-  Comparison  of 
the  different  kinds  of^  634 ;  uses  of,  646. 
Milk,  sugar  of,  see  sugar  of  milk. 

Millipedes, 'natural  history  of^  x.  487 ;  analysis  of|  488 ;  mc« 
dicinal  uses  of,  ib. 

Milncr,  v,  26l,  ^ 

Mineral  acids,  P-  D.  50   - 

alkali,  see  sulphate  cfsoAa, 

chameleon,  v.  260. 

-chemistry,  one  of  the  most  cultivated  and   advanced 
brunches  of  the  science,  i.  8  ;  subjects  of,  123. 

ci;)'stal,  iii.  l63.     See  nitrate  ofpot-asL 

substances  fbuiid  in  vegetables,  viii.  133. 

w     ■  ■  waters,  see  xvaters^  acidulous  ;  ferruginous;  saline; 
sulphureous,  ^c. 

artificial,   first  attempts  to  make,  i.  38  ;  pro- 


cesses for  fabricating,  iv.  42S  ;  table  of  ihe  component 
parts  of,  432  ;  are  impregnated  with  u  larger  propor- 
tion of  the  clastic  fluids  by  art  than  they  are  found 
to  contain  in  nature,  432. 

Mineralizer,  v.  31. 

Mineralogy  is  one  of  the  special  applications  of  chemistry, 
IKD.  53. 

Minerals,  the  sixth  class  of  chemical  bodies,  P.  D.  52  ;  which 
become  electric  by  heat,  v.  513, 

Minium,  vi.  92.     See  red  oxide  of  lead. 

Miracle,  chemical,  iii.  270.     See  muriate  of  time, 

Mispickel,  v.  87.     Squ  pj/rites,  arsenicaL 
— — —  faKe,  vi.  l64.     See  arseniated  iron, 

Mitouard,  i.  285  ;  viii.  227. 

Mixtures,  freezing,  ii.  II9;  v.  380. 

Model,  ix.  113. 

Moffettc,  see  mfphites  ;  gas,  azote, 

Mollascac,  matters  pcculi<ir  to^  x.  468.  See  ink  and  bone  of 
the  cuttle  Jish  ;  yearly  and  mother  of  pearl;  and 
shells, 

Molybdates, 


few  spccic5,  ib.  great  utility  in  tlie  art«,  ib.  cnuinert- 
tion  of  the  species  according  to  the  attraction  of  the 
bases  for  the  acid,  ib.  experiments  relative  to  their 
supposed  identity  with  fhiatcs,  436;  generic  charac- 
ters of,  iv.  137;  generic  character  of  those  found 
fossil,  3S4.  See  foJisil  salts.  Are  the  most  abundant 
salts  in  mineral  waters,  401.  See  mineral  waters.  Ac- 
tion on  metals  v.  8 1 .  See  also  each  metal. 
Muriate  of  alumine,  history  of,  iii.  292 ;  physical  properties 
of,  ib.  preparation  of,  293;  action  with  caloric,  ib.  dc« 
liquesccs  in  thtt  air»  ib.  great  solubility  of,  ib.  assumes 
a  gelatinous  form  by  evaporation,  294 ;  decompositions 
of,  ib.  is  not  of  any  utility,  ib.  specific  characters  of, 
iv.  141  ;  reciprocal  action  with  other  salts,  205 — ^245 

254—257—259—261—264—266—29 1  • 
"  -■■  of  amnr.onia,  history  of,  iii.  202 ;  pliysical  proper- 
ties of,  273  ;  natural  history  of,  274  ;  extraction  of 
^  from  its  native  combinations,  275  ;  preparation  of,  in 
the  direct  way,  ^77  ;  purification  of,  278  ;  action  of 
caloric,  ib.  of  air,  279  l  produces  a  very  sensible 
coki  during  its  solution  in  water,  ib.  crystallizatioR 
of,  ib.  decompositions  of,  2S0  ;  its  decomposition  by 
lime  to  obtain  ammonia,  281.  See  antmoitia.  Has 
little  action  with  salts,  283 ;  analysis  of^  ib.  extensive 
employment  of,  ib.  specific  characters  of,  iv.  140; 
reciprocal  action  with  other  salts,  229 — ^39 — 245 — 
252—254—282—285—287—289—291—300;  com- 
ponent parts  of,  C}5\. 

ammoniaco-m«giji'sJan,  history  of,  iii.  285 ;  physi- 
cal properties  of,  ib.  preparation  of,  289;  is  decom- 
posed by  heat,  ib.  deliquesces  in  atmospheric  air^ 
290 ;  its  solubility  in  water  nut  so  great  as  that  of 
(he  salts  which  form  it,  ib.  decompositions  of,  ib. 
analysis  of,  291 ;  uses  of,  ib.  specific  characuvrs  of, 
iv.  140  ;  reciprocal  action  with  other  salts,  205 — 
229— 2.S9 — 245—252—254—259—003 ;  component 
parts  of,  351. 

ammoniaco-mercurial,  soluble,  is  produced  by  the 
decomposition  of  super- oxigcnated  muriate  of  mer- 
cury by  ammoniaor  ammouiacal  muriate,  v.  479 — 4-S 1 . 
See  super- oxigenafed  tnuriaie  oj'nicrcvry  ;  salaiembroth, 
'  of  antimony,  artificial, production  of,  324 — 328  ;  py- 
rophoric  precipitate  by  the  action  of  iron  or  zinc,  ^2S. 
—  .1  native,  properties  of,  v.  299. 

sublimed,  preparation  of,  v.   4Sb.     See 

bitter  of  ajitmeitj/.     Properties  of,   487  ;   chemical 

3  action 
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^fotber  of  vinegar,  uses  of,  viii.  254. 

Mouldy  the  last  stage  of  the  putrid  decomposition  of  ve- 
getablesy  viii.  305  ;  products  of  the  analysis  of,  306  ; 
decomposition  of  atmospheric  air  by,  307  ;  its  forma- 
tion is  the  natural  means  of  supplying  the  food  of 
vegetation,  308. 

——animal,  ix.  1-iO. 

Mucilage  of  vegetables,  see  mucus  gum, 

Mucites,  safts  formed  by  the  mucous  add,  vii.  198 ;  pro* 
perties  and  decompositions  of,  ib.     See  add  mucou$, 

earthy  and  alkaline,  vii.    198. 

metallic,  vii.  199. 

Mocus,  nasal,  secretion  of,  ix.  432;  properties  of,  433; 
'  action  of  air,  434;  of  caloric,  ib.  of  water,  435; 
of  acids,  436 ;  functions  of,  ib.  its  nature  and  pro. 
parties  change  by  nasal  affections,  437  ;  phenomena 
produced  by  oxigenated  muriatic  acid  gjas  analogous 
to  catarrh,  438. 

vegetable,  seat  of,  vii.  186;  extraction  of,  188j 
the  natural  discharge  forms  gum^  189;  when  die. 
solved  by  boiling  water  it  is  called  muciloge^  190 ; 
physical  properties  of,  192  ;  action  of  caloric,  193  x 
of  air,  197 ;  of  acids,  ib.  is  convertible  into  five 
acids,  203 •  See  acids  acetous ;  malic;  mucous;  oxa* 
lie  and  pyramucous.  Its  distillation  with  fix^d  alkali, 
204  ;  action  with  salts,  ib.  with  metallic  oxides,  205 ; 
composition  of,  206 ;  species  or  varieties  of,  207 ; 
uses  of  208* 

M  oiler,  V.  360« 

Mural  stones,  x.  321 — 333.     See  calculous  oxalate  of  lime^ 

Muriates,  salts  formed  by  the  muriatic  «cid.  Sets  acid^  mu- 
riaiiCf  and  each  muriate. 
— '■  alkaline  and  earthy,  history  of«  iii.  224;  liave  been 
studied  with  much  attention,  225  i  natural  history 
of,  ib.  physical  properties  of,  226 ;  action  of  light 
and  caloric,  ib.  their  deliquescence  in  atmospheric 
air,  227 ;  their  jnaltetmbilt^  by  combustible  bodies 
one  of  the  most  distinguishing  characteristics  of,  ib. 
solubility  and  crystalliaation  of,  228;  action  with 
metallic  oxides,  ib.  decomposition  by  acids,  ib.  can- 
not be  brought  to  the  state  Of  acidulous  salts,  229; 
action  with  salifiable  bases,  ib.  decomposition  by  si  lex 
and  alumine,  230;  their  action  on  salts  limited  tea 

few 
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Mviiattf  of  iron,  preparation  of,  vi.  2S3 ;  is  the  most  per- 
manent oi'  the  solutions  of  iron,  284 ;  is  not  crys- 
taliizable,  ib.  products  of  the  distillation  oi^  285. 

■  ■  '  ■  of  lead,  preparations  of,  vi.  118 — 134;  properties 
of,  119;  vitrification  of,  ib.  See  conteovi /eoif.  Ac- 
tion of  sulphuric  acid,  and  of  alkaline  ftnd  solphu- 
fated  re-agents,  120. 

■ ■  with  excess  of  oxide,  preparation  of,  iv. 

131.  Seej^eZ/oo,  ExgUsh.  Theory  of  its  Ibrmatioo, 
132. 

-  of  lime,  history  of,  iii.  266 ;  physical  properties 
of,  367;  natural  history  of,  ib.  preparation  of,  ib. 
is  partly  decomposed  and  becomes  phosphorescent  by 
heat,  268.  See  Homberg's  pkosphonu.  Is  oae  of  the 
most  deliquescent  salts,  ib.  great  solobility  of,  ib. 
difficulty  of  crystallizing,  269 ;  decompositions  of,  ib. 
action  with  pot-ash  or  barites,  270.  See  chemical 
miracle.  Action  of  salts,  ib.  analysis^  of,  271 ;  ch** 
mical  and  medicinal  uses  of,  ib.  See  freezing  mix* 
turts.  Specific  characters  of,  iv.  139  >  reciprocal 
action  with  other  salts,  184 — 187 — 204 — 213 — 221 
—228— ,238— 245— 252— 254— 267— 259— 261— 
264—266—269—27 1—280—282—284—287—289 
— 291 — 298  ;  component  parts  of,  350. 

-  of  magnesia,  history  of,  iii.  284 ;  ph}*sical  proper- 
ties of,  285  ;  natural  history  of,  ib.  preparaticm  of, 
lb.  is  decomposed  by  heat,  ib.  is  very  deliquescent, 
286 ;  solubility  and  difficult  crystallization  of,  ib. 
decompositions  of,  ib.  combines  with  ammonia  into  a 
triple  salt,  278.  See  ammoniaco-magnesian  wuriate 
Analyses  of,  ib.  uses  of,  ib.  specific  characters  of,  iv. 
140  ;  reciprocal  action  with  other  salts,  205 — 229 — 
239— '245— 252 — 254 — 259 — 301  ;  component  parts 
of,  351. 

of  manganese,  preparation  of,  v.  256  ;  its  properties 
not  well  ascertained,    257. 

of  mercury,  varieties  of,  v.  392 — 465 — 470-^479 — 
483.  See  corrosive  or  super'Oxigenated  muriate  of 
mercury;  mild  myriate  of  7nercury  ;  red  muriate  of 
mercury ;  soluble  amtnoniaco-mercurial  muriate^  and 
insoluble  mercurio-ammoniacal  muriate, 

corrosive,  see  sitpcr-oxigenatcd   muriate 

of  mercury, 

mild,   V,  468  ;    contains   lass  acid  than 

the  corrosive   muriate,   469 ;    history  of,   488 ;  pre- 
paration of,  by  sublimation,  489.  See  also  calomel.  Thao-. 
ry  of  its  production,  491 ;  processes  for  preparing  it-  iu 
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tlM  humid  way,  492;  physical  properties  of,  493; 
chemical  action  of,  494 ;  cannot  exist  in  a  mean 
state  of  oxidation  between  its  own  and  that  of  super* 
oxigenated  muriate,  ib.  composition  of,  495. 
Muriate  ot  mercury,  red.  Sec  ora  of  mercury:  corneous 
mercury.  Discovery  and  physical  properties  of,  ▼• 
395  ;  is  in  a  state  of  super-oxigenation,  ib.  - 
■  mcrcurio-ammoniacal,  insoluble,  or  triple  muriat« 

of  mercury  and  ammonia,  v.   483.     See  also  wkUe 
precipitate   of  mercury  ;  iuper^oxigenated  muriate  of 
mercury;  and  sal  aiembroth. 
■■'  ■  ■■     metallic,  production  of,  v.  74—83 ;  properties   of, 
75. 
native,   or  fossil,  iii.  235;  generic  characters   of, 
iv.  384. 

-  ■  of  lime,  specific  character  of,  iv.  384. 

-  ■  ■*  ■     of  magnesia,  specific  characters  of,  iv.  384. 

-  — »  of  soda,  natural  history  of,  iii.  244.  See 
mineral  salt ;  gem  salt.  Great  abundance  of,  245 ; 
specific  characters  of,  iv.   384. 

-  of  nickel,  properties  of,  v.  225. 

-  oxigenated,  or  super-oxigenated,  salts,  formed  by  the 
muriatic   acid   surcharged  viith  oxigen,  iii.  9*     See- 
acid,'  oxigenated  muriatic,   and  each  super-oxigenaitd 
muriate, 

-  ___  alkaline  and  earthy,  history  of,  iii.  299 » 
phenomena  of  their  production,  300;  though  they 
cai^not  be  formed  like  other  salts,  their  exist- 
ence must  not  be  doubted,  ib.  remarkable  pro- 
perties which  distinguish  the  genus,  301  ;  their  direct 
formation  is  prevented  by  the  adherence  of  the  acid 
to  water,  ib.  theory  of  their  formation,  302;  light 
influences  the  decomposition  of,  303  ;  are  converted 
into  simple  muriates  by  the  action  of  hc%t,  ib.  energy 
with  which  they  set  fire  to  combustible  bodies,  ib« 
are  all  soluble  in  water  and  crystallizable,  304  ;  de- 
composition by  acids,  ib.  habitudes  with  salts  and 
metallic  substances,  305  ;  the  order  of  their  attractionr 
for  the  acid  not  well  known,  ib.  enumeration  of  the. 
species,  306 ;  uses  of,  ib.  generic  characters  of,  iv. 
142;  are  the  most  ai:tive  salts  with  regard  to  the 
metals,  v.  82. 
1 — — —  of  alumine,  iii.  320;   iv.  144. 

of  ammonia,  iii.  306. 

of  barites,  iii.  307;   iv.  142. 

■    *-^'"^^ —  of  gluqine,  iii.S20;  iv.  144. 

Mnritte, 
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Mariate,  oxifjenatcd,    of  lead,   h    very  different  fitom  Ae 
cuTnmun  muriate,  vi.  121;  is  insoluble  in  water,  ib* 
»    theory  of  its  formation,  122. 

■  = —  of  lime,  experimental  attempt  to  prepare, 

iii.  318  ;  specific  characters  of,  iv.  144. 

.— __ ^  of  magnesia,  experiment  to  obtain>  iii.  319  » 

specific  characters  of,  iv.  144. 
■'    ■         _— —- ^  of  manganese,  v.  258. 

■  ■■  I  of  mercury,  or  corrosive  sublimate,  v.  442 ; 

▼arious^  processes  for  preparing,  46*7 — 471  ;  power- 
ful causticity  of,  474;  its  action  owing  to  the  state 
of  oxidation  of  the  mercury,  475 ;  various  forms 
of  its  crystals,  ib.  its  volatility  renders  it  dangerous 
to  the  lungs,  476;  chemical  properties  pf,  ib.  is 
&  good  re-agent  for  discovering  the  presence  of  an 
alkah*,  478  ;  cbnibi nation  -with  lime  water,  ib.  Se* 
pkagadenic  water.  Action  with  ammonia,  4/9*  ^<>^ 
Moluble  atrunoniacQ'7neij:urial  muriate.  Component  partf 
of,*  480  ;  dtscompositions  of,  481.  See  also  'sal  alcm^ 
brofhy  and  insoluble  mercurio-ammoniacal  muriate. 
Action  with  metals  and  metallic  compounds,  4S3» 
See  butters^  metallic^  and  mild  muriate  oj  mercury. 

•— — : merallic,  V.  75. 

■ —  of  pot-ash,  history  of  the  discovery  of,  iiu 

308  ;  physical  properties  of,  ib.  possesses  an  electrical 
property,  309  5  preparation  of,  ib.  purification  of,  310; 
heat  extricates  from  it  oxigcn  gas,  in  its  greatest 
purity,  and  reduces  it  to  the  state  of  common 
muriate,  311;  is  very  slightly  aflected  by  air,  312  ; 
solution  and  crystallization  of,  ib.  decompositions  of, 
by  combustible  substances,  ib.  instances  of  its  violent 
etfects  according  to  ttie  mode  of  treating  it,  313.  See 
detonattGn,  fulmiuution^  and  the  dijfcrcnt  fulminating 
compounds;  fatal  attempt  to  prepare  gunpowder  with, 
314  ;  decomposition  by  acids,  315  ;  action  with  salts, 
3l6' ;  atialysLs  of,  ib.  uses  of,  ib.  s|)ecitic  characters  of, 
iv.  143  ;  component  parts  of,  352, 

*'  '    ' of  soda,  preparation  and  properties  of,  iii. 

317  ;  specific  characters  of,  iv.  143. 

_^— ofstroutian,  iii.  318;  iv.   143. 

■ — )ftin,is  superior  to  the  common  muriate  in  the 

optrauons  of  dyeing,  vi.  46;  preparation  of,  47;  proper- 
tits  of,  45} ;  tht-.ory  of  its  conversion  into  vapour,  ib.  ck- 
periments  to  ascertain  the  true  nature  of,  50  ;  is  one  of 
the  most  valuable  ingredients  in  dyeing  and  cullico 
printing,  O'J.  See  aho J uming  liquor  of  Libavius* 
'  '    ' of  zircone,  iii.  3^^l.  iv.  145. 

*■  '  *    ■  of  platina,  tlicory  of  its  formation  by  muriatic  acid 

in 


in  its  three  states  of  supcr-oxigenation,  vi.  588;  its 
properties  in  solution,  590;  crystallization  of,  5.91; 
decomposition  of,  592.  St-e  muriate  qfplatina  and  pot- 
ash,  and  ammoniated  muriate  of  platina.  Its  solution 
is  precipitated  by  metals,  particularly  by  tin,  597  ; 
and  by  most  metallic  solutions,  ib. 

Muriate  of  platina,  ammoniated,  a  triple  salt  formerl  by  the 
combination  of  ammonia  and  muriate  of  platina,  vi. 
592 ;  decomposition  of,  595  ;  fields  the  metal  in  its 
greatest  purity,  596. 

' and  pot-ash,  a  triple  salt,  formed   by  the 

combination  of  the  simple  muriate  with  pot-ash,  vi.^ 
59^ ;  is  reducible,  without  adxlition,  into  metallic 
globules,  594. 

-  of  silver,  artificial,  production  of,  vi.  451 — 460; 
physical  properties  of,  46 1.  See  also  luna  corned; 
horn  silver.  Decomposition  of,  ib.  process  for  ob- 
taining silver  in  its  greatest  purity  from  it,  46^  ;  com- 
ponent parts  of,  463  ;  is  not  decomposable  by  s()da 
and  pot-ash,  ib.  remarkable  action  with  liquid  ammo- 
nia, 464  ;  decomposition  of  it  in  the  humid  way,  465. 
native,   physical    properties   ofy  vi.  414. 


See  corneous  siker  ore ;  horn  siher. 

of  pot-ash,  history  of,  iii.  237  ;  physical  propertifs 

of,  238  ;  natural  history  of,  ib.  preparation  and  puri- 
fication of,  ib.  action  of  caloric,  239;  of  air,  ib.  so- 
lubility of,  ib.  crystallization  of,  240  ;  decomposition 
of,  ib.  its  action  on  nitra.tcs  renders  it  useful  in  salt- 
petre works,  241  ;  analysis  of,  ib.  uses  of,  ib.  specific 
characters  of,  iv.  138;  reciprocal 'action  with  other 
^Its,  1 87— 204— 220— 228— 238— 245— 274-=-276 
—278-280—282—284  —  287—289—291—294'; 
component  parts  of,  350. 
■  ■  ■  ofsilex,  properties  of,  iii.  297  ;  specific  character! of, 
298  ;  iv.  14^ ;  reciprocal  action  with  other  salts,  31 1. 

—  of.seda,  histoiy  of,  iii.  242;  physical  properties  of, 
ib.  natural*  histor/  of,  243;  varieties  of,-  ib.' great 
abundance  in  r.aiare,  both  in  the '  solid  and  liquid 
form,  244 ;  various  processes  for  cxtractincr,  245. 
See  salt'panji,  or  xsorks.  Purification  of,  253;" t!?- 
crepitatcs  and  is  volatilized  by  heat,  without  being 
decomposed,  254 ;  its  deliquescence  is  owing  to  its 
impurity,  ib.  great  solubility  in  water,  255 ;   is  cm- 

.    ployed  in  the  production   of  artificial  cold,  ib."  See 
jreezing  mixtures.     Increases   the  intensity  of  com- 
bustion by  the  high  temperature  which  it  acquires,  ib, 
decomposition   by  metallic   oxides,  256.     Sjec  also, 

muriat€ 
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muriate  of  lead  ivitk  excess  of  oxide  ;  English  ytUmc, 
Decomposition  by  acids,  ib.  processes  for  extracting 
the  soda,  25S  ;  action  with  salifiable  bases,  U9  ;  with 
salts,  ib.  analysis  of,  9.60 ;  frequent  and  important 
uses  of,  261 ;  specific  characters  of,  iv.  158  ;  recipro- 
cal  action  with  other  salts,   204 — 220 — 228 — 238 — 

245—252—276—278—280—282—284—287 — ^289 
291—295  ;  component  parts  of,  350. 
Muriate  of  strontian,  history  of,  iii.  262  ;  physical  properties 
of,  ib*  preparation  of,  263 ;  is  not  decomposed  by 
beat,  ib.  is  unalterable  by  air,  ib.  great  solubility 
in  water,  and  production  of  artificial  cold,  264; 
gives  a  purple  sparkling  colour  to  the  flame  of 
alcohol,  ib.  decompositions  of,  ib,  analysis  of, 
265 ;  may  become  of  great  utility  as .  a  re-«geii^ 
ib.  specific  characters  of,  iv«  139 »  mutual  actioii 
with  other  salts,  184—187 — 196—204 — ^212— 
220—228—238—245—248—252—254 — ^2^9—264 

'  266— 271— 278— 280— ;282— 284— 287— 28S>— 291 
296 ;  component  parts  of,  350. 

m  of  tin,  preparation  of,  vi.  43  ;  physical  properties  o4 

44 ;  decomposition  of  by  alkalies,  ib.  important  dis- 
coveries relative  to  the  action  of,  46.  Seemper-oxycii* 
ated  muriate  of  tin;  purple  pre$^at€  rfCasHus;  cqfh 
Crete  muriate  of  tin, 

m         concrete,  is  the  residue  of  the  distillatioD  of 

super* oxigenated  muriate  of  tin,  vi.  49<  See  cqmtam 
tin. 

"  fuming  vi.  47.     See  super -oxigenated  muriate  of 

tin  ;  liquor  of  Libavius, 

■  ■  ■    *  ■  sublimed,  see  concrete  muriate  of  tin, 

■  of  titanium,  preparation  and  properties  of,  v.  l67  ;  de- 
compositions of,  168. 

— —  of  uranite,  vi.  181. 

— —  of  yttria,  properties  of,  P.  D.  91 ;  decompositions  oi^ 
92. 

'. '  '  of  ^nc,  pr<*paration  of,  v.  541.;  is  not  crystal lixablf« 
ib.  is  produced  during  the  decomposition  of  murisjie 
of  ammonia,  by  zinc,  548. 

sublimed,  the  product  of  the  distillation  of  the 

simple  muriate,  v.  542  ;  properties  and  decompositioiis 
of,  ib.  is  obtained  during  the  decomposition  of  super* 
oxigenated  mercury  by  zinc,  ib.  See  butter  of  zinc, 
-  of  zircone,  history  of,  iii.  295;  physical  pro- 
perties of,  ib.  preparation  of,  ib.  is  decomposed  by 
beat,  296;  attracts  moisture  from  the  air,  ib.  solubi- 
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'  -  lit^  ft&d  trrfsUlUcation  of,  ib.  is  the  moii  decompos* 
able  of  all  the  muriates,  297  ;  has  not  been  applied  to 
any  uieful  purpose,  ib.  specific  character!»  of,  iv.  141 ; 
mutual  actioD  with  other  salts,  254 — 257—259—261 
— 264— 266— 269— 310. 

Ifvmy,  viiL  59 ;  X.  374. 

Muschenbroek,  v.  378— 394 — 476—493;  vw7— 103— 107 

— 154— «42— 245— 352— 356— 405— 436— 510i  ix. 

—189—497 ;  X.  22—146. 
Masde^  animal^  ix.  7. 

Mnsgravcy  z.  90. 

Mask,  natural  history  of,  x.  408 ;  seldom  met  with  pure,  ib. 
physical  properties  of,  4Q9;  can  impregnate  two 
thousand  times  its  weight  of  inodorous  powder,  ib.  ana« 
lysis  of,  ib.  usesof,  41Q. 

Moyre,  the  mother  water  of  marine  salt,  or  muriate  of  sodat 
lu.  260. 

Mynsicht,  vii.  338. 

Myrrb,  viii.  42. 

Naib  of  animals,  see  ioms. 

Naphtha,  vili.  317*    See  bitumen,  liquid. 

Vufkm,  vi.  324. 

Natron,  iv.  48 — 366« 

Natural  analysb,  i.  79» 

"'  history,  limited  in  its  enquiries,  i.  137* 

■  philosophy,  the  knowledge  of  it  facilitated  by  lixperi* 

mental  chemistry,  P.  D.  12. 

Nature,  themical  phenomena  of,  i.  121. 

Naviar,  vi.  65 ;  viii.  1^25 ;  ix.  536* 

Nectar,  the  aromatic  and  saccharine  juice  of  plants  from 
which  honey  is  formed,  vii.  13;  viii.  424.  SeeAoTiry; 
vegetables^  structure  and  Jlawering  of, 

Ncciary,  see  acc^ar. 

Nerves  of  animallH  i^c.  5*^.  See  brain;  u'ritabiHty^  and««7i- 
mkUity  pfammaU. 

Ntumann,  v.  489*-493;  viii*  6I-— 339 ;  ix.  112—247—365 
X.  409.  ' 

VM.XL  H  ;         '      'Newton, 


Newton,    P.  D.  n.  i.   Hf6— 183— 284  i  if.  Ta^i€4— 5fiS; 
vi.  439 — ^82 ;  viii.  6*. 

Nicholas,  i.^5<);  iik  251  *».  ix^SQt. 

Nicholson,  ii.  359"- 

Nickel,  history  of,  v.  205  ;  physical  properliit  oi^  206;  i^ 
semi-ductUit}'  and  magnetic  property  attributed  t» 
iron,  267  ;•  natural  history  of»  ib.  See  ores  afnickeL 
Assay  of  its  ores,  210 ;  experinients  ta  purify  it^  211  r 
inferences  deduced  from  theM  expenmenti,  220  ;  ba» 
no  identity  with  iron,  221  ;  obtfrni^*  free  from  iroa 
and  cobalt,  P.  D.  132;^  properties  of,  ib.  proposed 
to  be  used  in  sea- compasses,  133  r  oxrdabrKty  by  the 
4ir,  V.  222  t  union  with  (lombiiatifale  au^staoeety  223  ; 
has  no  action  upon  water  or  metallic  oxides^  224 ;. 
rich  and  beautiful  colours  produced  by  itB  solution  in 
acids,  ib.  action  with  salifiabJe- bases  and.  salti,  226; 
nay  probably  be  employed  with  advamtag<e  in  ^e  mt* 
nu&ciureof  ehameis^  porcelain,  &c.  228. 

Nicwentyt,  i.  258r 

Nitrates,  saline  corobinationa  with  the  nitric  acid.  Sec  addf 
nitric,  and  each  nit  rate. 

■  ■■  ■  ■  ■  alkaline  and  earthy>  history  oi^  iii.  131 ;  great  abun* 
dunce  ra  nature,  133 ;  m'ethods  of  extracting  and 
purifying  them^  134*;  may  be  fabricated  iii'  a  direct 
way,  ib^  inaction  of  light,  ib.  are  all  completely  de* 
composed  by  caloric,  135;  have  no  affinity  with 
azote  or  oxi^en  gas,  ib.  the  action  of  the  atmosphere 
i<  owing  to  Us  humidity,  ib.  rapidity  of  the  action  of 
combustible  rbodies^  ib.  the  true  character  of  thews 
-salts  is  derived  from  the  phenomena  which  take  place 
in  this  action,  130  ;.  t^eir  general  cffetctsi^n  combus- 
tibles and  tlieoryof  their  action  137;  efifect  of  the 
decomposition  wiA  res))ect  to  the  nitrates  themselves,. 
ib.  nature  of  the  products  obtained,  13(S ;  soiubiltty 
in  water,  ib.  differ  from  each  other  in  their  manner 
tif  crystailiziig,  139;  have  tVo  kin^s  of  action  with 
metallic  oxides,  iW  undergo  di&rent  remaili^ble  alte*- 
rations  by  acids,  ib.  sxlex  and  alumine  favour  the  dis- 
engagement of  their  acid  by  firct  141 ;  have  jio  ge* 
neral  action  on  sulpfaatosjoriul phi tes,  ib.  imp^rtanQB 
and  diversity  of  the  uses  oi^  ib.  ariangeinent  of  the 
Sfiecies  i^ccording  to  the. attraction  of  the  bases,  142  ; 
generic  timracters  erf,  iv.  132  ;  thtfr  action  on  nitrites 
and  muriates  unknown,  .272.  See  also  the  reci^rocat 
5  CRtioa 
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dciion  of  each  nitrate  with  other  salts.  Two  species 
are  found  fossil,  383.  See  native  or  fossil  nitrates. 
Nitrate  of  alumine,  history  of,  iii.  207  ;  physical  proper- 
ties of,  ib.  preparation  of,  2t8  ;  difficulty  of  crys* 
•ftUizing  it|  ib.  ea^y  decomposition  by  heat,  ib«  de- 
liquesces in  air,  ib«  is  brought  to  a  gelatinous  state 
by  the  smallest  quantity  of  water,  ib.  decompositions 
of,  209 ;  specific  characters  of,  iv.  1 36 ;  reciprocal 
action  with  other  salts,  244 — 252 — 2*54 — 256—259 

261—263—266—289. 

J^  '  * —  of  ami1nom*a,  history  of,  iii.  19I ;  physical  proper-^ 
ties  of,  192  ;  preparation  of,  ib.  various  phenomena 
produced  by  the  action  of  calotic,  ib.  theory  of  its 
spontaneous  inflammation,  19^  >  distillation  of,  ib* 
is  more  easily  decomposed  than  volatilieed,  194;  is 
very  deliquescent,  ib.  great  solubility  of,  195 ;  its 
decomposition  by  combustible  bodies  differs  from  that 
of  other  nitrates,  ib.  decomposition  by  acids,  ib*  ac« 
tion  of  salifiable  bases,  196;  analysis  of,  ib.  Uses  of, 
ib.  specific  characters  of,-  iv.  134 ;  reciprocal  actiou 
with  other  salts,  212 — 227 — 237 — 244 — 280;  com- 
ponent part^  of,  348. 

— ammoniaco-magiiesian,  history  of,  iii.  200 ;  physical 

properties  of,  201;  preparation  of>  ib.  its  dtfcompo- 
tidpn  by  caloric  leaves  a  r&idue  of  pure  magnesia^ 
fb.  it  not  so  deliquescent  as  its  two  principles,  2G2 ; 
and  is  less  soluble,  ib.  decompositions  of,  ib»  pro- 
portion of  lis  principles,  203 ;  ^cific  Characters  of, 
iv.  135  ;  reciprocal  action  With  oflier  salts,  203 — 227 
— 257 — 244 — 252  —  254  — 259 — 284  ;  Component 
parts  of,  348. 

■  rt  ■  ■>  ammoniaco«mercurial,  production  df,  by  the  de- 
compo^tion  of  nitrate  of  mercury,  v.  464 ;  and  by 
the  reciprocal  action  of  ammonia  and  the  oxides  of 
mercury,  499  ;  theory  of  its  formation,  500. 

^•^1  '■  ■>  of  barites,  history  of,  iii.  143 ;  physical  properties 
of,  144 ;  natural  history  of,  ib.  methods  of  prepar- 
ing, lb.  its  decomposition  by  heat  is  the  only  meant 
of  obtaining  pure  barites,  145.  See  harites.  Action  of 
the  air,  ib.  solution  and  crystallization  of,  146;  its 
specific  character  is  detonation  with  combustibles,  ac- 
companied by  very  little  flame,  ib.  action  of  acids^ 
iir.  cannot  be  decomposed  by  any  bases^  147 ;  de- 
composes all  the  sulphates  and  stilpfafites,  ib..  analysis 
by  caloHc;  ib.  o^  of,  ib.  ispecific  characters  of,  iv. 
133  ;   Tecipit)cai  action  with  other  salts,  183 — 18$ — 

H2      '  SIO— 
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190—195—202—21 1—219— 226— 236— 244—  25« 
—  254—259—26 1  —263— 266— 26d— 271— 272  ;— 
component  parts  of,    347* 
Nitrate  of  bismuth,  formation  o(f  y«  281  ;  its  productton 
is  a  real  combustion  unaccompanied  by  flaroty  282 ; 
physical   properties  of,  ib«  decomposition  by  water, 
283.     See  magUUry  of  bismuth  ;  jptarl  wkite^ 
«■  ■         cobalt,  production  of,  v.  198  ;   physical  prpperties 
^     .      of,  ib«  the  precipitates  by  alkalies  used  in  enamels 
and  porcelain,  199- 

of  copper,  the  gas  emitted  during  its  production 
answers  be^t  in  eudiometrical  experiments,  tI  •  374 ; 
theory  of  its  production,  S75  ;  crystaUization  of,  ib. 
physical  properties  of,  376  ;  distillation  of,  ib.  is  de- 
iquescent  in  moist  air,  and  very  soluble  in  water,  ib. 
decompositions  by  earths  and  alkalies,  ib.  See  r<T« 
diter.  Properties  of  the  ammoniacal  solution  of,  378 ; 
action  with  salts  379  t  with  metals,  ib*  remarkable 
phenomenon  produced  on  it  by  tin,  ib.  accurate  exa* 
mination  of  this  salt  and  its  precipitates,  380;  is  de- 
prived of  its  excess  of  acid  by  distillation,  381  ;  com* 
ponent  parts  of  it  in  its  two  states  of  minimum  and 
maximum  of  acid,  ib.  decompositions  by  pot-ash,  ih« 
%ec  b\so  kidrate  of  copper, 

-  of  glucine,  history  of,  iii.  203  >  physical  properties  of^ 
204;  method  of  preparing,  ib»;  decomposition  by  ca- 
loric, ib.  its  attraction  for  the  humidity  of  the  air  is  so 
powerful  that  it  is  useful  to  dry  gases,  205  ;  adheres 
so  strongly  to  water  as  to  be  incapable  of  crystaliiia- 
tion,  ib«  no  acid,  except  the  sulphuric,  can  decom- 
pose it,  ib.  action  with  salifiable  bases,  ib.  difference 
between  it  and  nitrate  of  alumine,  206 ;  specific  cha? 
racters  of,  iv.  135 ;   reciprocal  action  with  other  salts, 

244—252-^254—259—261—263—287. 

-  of  gold,  experiments  relative  to  the  production  of,  vi. 
522 ;  its  formation  with  exccis  of  acid,  5U3  ^  properii^ 
and  decompositions  of,  524. 

-  of  iron,  production  of^  vi.  274 ;  the  nitrous  gas 
emitted  during  its  formation  cannot  be  depended  upon, 
275  ;  decompositions  of,  276.  See  the  different  oxides 
of  iron;  martial  ethiops  :  alkaline  tincture  of  steel; 
aperitive  saffron  of  steel ;  the  acid  adheres  very  feebly 
to  it,  279  i  action  of  acids,  ib.  the  metal  is  in  a  high- 
ly oxided  state,  280 ;  is  very  deliquescent,  and  has  a 
pungent  inky  taste,  281  ;  precipitation  by  ammoni^ 
and  Prussiate  of  pot-ash,  ib.  its  solution^laid  the  foun- 
dation 
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dation  of  hvo  capital  discoveries  in  pneumatic  che* 
mistry,  282. 

Nitrate  of  lead,  production  of,  vj.  Il6;  physical  properties 
of,  ib.  decrepitation  and  fulmination  of,  117  ;  decom- 
positions of,  ib.  phenomena  pf  its  formation  with  the 
different  oxides  of  lead.  ib. 

■I     '  ■  i,i"  with  excess  of  oxide^  discovery  of,*  ai)d  pro- 

cest  for  forming,   vi.  134. 

of  lime,  history  of,  iii.  185;  physical  properties  of, 
186 ;  natural  history,  of,  ih.  is  extr<icted  from  salt-petre 
earths,  in  the  state  of  mother  water,  ib.  preparation  of 
it  in  the  direct  way,  187  ;  action  of  caloric,  ib.  slo 
quires  a  luminous  property  by  calcination,  ib*  See 
Baldwin's  phosphorus.  Phenomena  of  its  decomposition^ 
188  ;  its  deli(juescent  property  renders  it  yseful  in 
drying  the  gases,  ib;  its  cbmbm^tion  with  nitrate  of 
pot -ash  renders  that  salt  unfit  for  the  fi&brication  of 
gunpowder,  ib.  extreme  solubility  of,  ib.  when  it  has 
been  calcined  it  solidifies  water,  1189;  its  aaueous  fu«* 
sion  prevents  its  detonating  or  inflaming  with  combus- 
tible bodies,  ib.  action  with  acids,  ib.  with  salifiable 
Vases,  190 ;  decomposes  all  the  sulphates,  ib.  analysis  '. 
of,  ib.  uses  of,  191 ;  specific  characters  of,  iv.  134  ; ' 
reciprocal  action  with  other  salts,  183 — 186 — 203^— 
2 1 1—2 1 9—227—237—244—252—254—256—259 
261 — 263 — ^266 — 268—271—278 ;  component  parts 
of,  348.  ' 

of  magnesia,  history  of,  iii.  197 ;  physical  properties 
of,  ib.  natural  history  of,  ib.  preparation  of,  19^; 
decomposition  by  heat,  ib.  attracts  the  humidity  of  the 
air,  ib.  solubility  in  water,  ib.  slight  inflammation  yfith 
combustible  bodies,  199  >  action  with  salifiable  bases, 
ib.  forms  a  triple  salt  with  amraonia,^ib.  Seeammoniacor 
magnesian  nitrate.  Action  with  salts,  200 ;  analysis  of, 
ib.  specific  characters  of,  iv.  135  ;  reciprocal  action 
with  other  salts,  203—227—237—244—252—254— 
256 — 259 — 263 — ^282  ;  component  parts  of,  347. 
•  of  manganese,  phenomena  of  its  production  from  the  - 
different  oxides,'  v«  254  ;  is  obtained  from  the  solution 
of  the  metal  in  nitrous  acid,  255, 
of  mercury,  production  of,  t.  451 ;  phenomenon 
which  has  imposed  on  chemists  during  the  operation^ 
452  ;  ^rgicaf  use  of,  453.  See  mercurial  water.  Va- 
rious forms  of  its  crystals,  ib.  is  obtained  in  different 
states,  according  to  the  method  of  preparing,  454. 

See 
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S^  acid  fufratf  ofpiercury;  ncuiral  niiraU  /rfmncvrj/; 
and  nitrate  of  mercury  with  excess  of  oxide. 

Nitrate  of  mercury,  acid,  method  of  obtaining,  ▼•  457 ;  phe* 
nomena  which  characterise  it)  458. 

[  r neutral,  is  not  precipitated  by  wjater^r.  457 ; 

the  examination  of  this  compound  elucidates  the  nature 
of  tin;  other  nitrates  of  mercury,  458  ;  'is  jconyerted  by. 
heat  into  red  precipitate,  ib.  See  precipitate^  red  of 
mercury  ;  oxide ^  red  of  mercury.  Phenomena  of  its  di&> 
composition  by  heat,  460 ;  action  of  air,  46l ;  of  water, 
ib.  See  also  nitrous  turpetk,  U  not  completely  soluble 
in  water  unless  very  pure,  462 ;  is  decomposed  by  all 
the  alkalrne  substances,  ib.  diversity  of  its  precipitates, 
463. 

*  — with  excess  of  oxide,  methods  of  obtaining,  v. 

457  ;  phcnoracua  wbich  characterise  it,  458  ;  forms  a 
triple  salt  with  ammonia,  463.  See  anwumtk^thanercu" 
rial  nitrate. 
'       metallic,  production  ofi  v.  72. 

•— native  or  fossil,  generic  characters  of,  iv.  383- 

— — — T^pf  lime,  specific  charfurters  of,  k.  383- 

■  .''  '  of  pot-ash,  specific  characters. of,  iv.  383. 
of  nickel,  production  .and  •prD|)erties  of,. v«  2C5. 
of  pot  ash,  iiistory  of,  iii.  H8  ;  physical  properties  of, 
149  ;  varieties  of,  150 ;.  natural  history  o4  ib^  thought 
tQ  be  formed  during  vegetatio/i,  152  ;  processes  for  fa* 
bricating,  ib.  See  artificial  nitre  beds.  ExtracUon  of, 
156  ;  purification  of«  i57  ;  two  principal  processes  for 
reding,  158;  fusion  and  decomposition  of,  by  heat, 
;1q3  ;  is  very  slightly  altered  by  a^r,  l64  ;  its  solution 
in  water  produces  cold, ib.  ^^QiaX^ofrpezing  mixtures. 
Is  the  most  favourable  of  the  nitrates  to  the  infiamma* 
tion  of  conibustible  bodies,  l65 ;  mi^tced  with  char- 
coal and  sulphur,  in  the.requisitc  proportions*  it  forms 
gunpowder,  1 68.  See  gufipowder.  lu»  combination  with 
pot-ash  and  sulphur,  ^rms  fulminating  powders  170. 
See  fulminatifig  powder.  With  sulphujr  and.  fine  saw 
dust,  it  forms  a  compound  which  fuses  metals,  172>  See 
powder  of  fusion^  Its  detonations  with  filings  of  metals 
produce  metallic  gxidps  of  great  utility,  ib.  its  dccom^ 
positions  by  the  acids,  173;.  by  the  salifiable  bases* 
J76 ;  analyses  of,.  177;  exten§iv^  utility  of,  ib,  sper 
cific  characters  of,  iv.  ;133  ;  reciprop^  action  vith 
©tht^r  salts,   1^6—206— 211-^-2 l9r-32i5-T-;23iK-244 

r — 273  ;  component  parts  of,  ,347.  .  >  . 

•  of  silver,  phenomena  of  its  production,  vi.  445,  pro» 

perties  of,  446  ;   crystallisation  of,  4i'7«     Set  gall  of 

r. .  .  . :    :  metaU, 
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fneUJs.  Action  of  light,  448  ;  of  beat,  lb.  See  LapU 
fnfernalis.  Is  decomposed  and  reduced  into  the  me- 
;tallic  state  by  an  augmentation  of  heat,  ib.  pheno- 
jueiiaofits  distillation,  449 ;  iti  reduction  in  ignited 
charcoal,  ib.  Sec  ardent  silver.  Decompositions  by 
combustible  bodies,  450;  action  of  the  acids,  451; 
of  earthy  and  alkaline  matters,  452  ;  forms  a  tri]}!e 
salt  with  ammonia,  ib.  See  fulminating  sihoer ;  am* 
maniacal  oxide  of  silver.  Is  decompoised  by  many 
salts,  456;  precipitation  of  its  solution  by  metaUib 
substances,  ib.     See  tree  of  Diana  ;  silver  in  calu 

titrate  of  soda,  bistory  of,  iii.  178;  physical  properties  of^ 
17 9 i  pceparatioD  of,  ib.  decomposition  by  heat,  ib. 
is  slightly  deliquescent,  180;  great  solubility  of,  ib. 
is  subject  to  the  same  laws  of  decomposition  as  nitrate 
of  pot-ash,' fb.  analysis  of,  181;  uses  of,  ib.  specifib 
x;haracters'of,  iv^  133 ;  reciprocal  action  with  othcfS: 
salts,  202—2 1 1—2 19—?2D— 236—244— 252— 27* 
component  parts  of,  347. 

I.  ■  of  strontian,  history  of,  iii.  181;  physical  properties 
of,  182;  preparation  of,  ib.  its  decomposition  by 
h6at,  the  best  Jiiethod  of  obtaining  purie  strontian,  ib. 
See  strontian.  Is  unaherable  by  air,  183 ;  solu'biHt^ 
of,  ib.  slight  inflaromatioii  wkb  combustible  bodi^',lQ* 
its  habitudes  with  acids  ^miJar  to  tbds^  of  l>arites, 
'}84;  action  with  salifiable  bases,  tb.  analysis  of,  l8^  ; 
uses  of,  ib.  specific  characters  oi^  w,  134— reciprocal 
action  with  otber  salts,  fas — 186— 198 — &03 — ^^11 
21£h-226— 236— 244— 247— 252— 254— 269—265 
*— 276 ;  component  parts  of,  347* 
of  tellurium,  production  axid  properties  of,  v.  368. 

-  of  tin,  phenomena  of  its  production,  vi*  39  t  is  of 
little  durability^  40  ;  experiments  td  obtain  it,  ib. 

-  of  titanium,  y.  l66.  'See  carbonate  of  titanium---- 
phenometia  of  its  decompositions  by  various  re-agents, 
166.  ... 

-  of  uranite,  is  one  of  the  most  jbeautiful  metallic  salts, 
'  V.  181 ;  decompositions 'of,  18^.' ' 

-  of  yttria,  properties  of,  P.  D.  91 ;  decompositions 
of,  92.  ^  

of  zinc,  phenomena  of  its  prodiictiop,  v.j5fp;  phy- 
sical prd|^rties  of,  ib'.  detonadon  and  '  f^ion  of, 
ib.  attracts  the  bumiditjr  of  the  atmosphere^  5 j^l ;  de- 
compositipns  of,  ib.  ill  prdbaUy  con¥erted  i4to  a  ni- 
trite by  heat,  ibu 

NitiBte 
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Nitrate  of  rircone,  bistoiy  of,  iii«  210;  pbysical  properties  oC 
ib.  preparation  of,  ib.  easy  decompositiaD  and  pred« 
pitatron  by  the  action  of  caloric,  ib*  is  deliqiiesoentiii 
air,  211  ;  solubility  in  water,  ib.  does  noltletoDatt 
with  combustible  bodies,  ib.  decompositions  of,  ib. 
reciprocal  action  with  other  salts,  it.  252 — 254— 23£ 
—259— 26 1  — 263— 266— 269— 29 1 . 

Vitie,  see  niifate  of  pot-ash, 

antimonioted,  v.  349—352* 

calcaitous,  see  nitrate  of  lime,, 

of  clay,  see  nitrate  qfalumint, 

cubiCf  see  nitrate  of  sqda, 

detonating,  tee  nitrate  of  ammonia, 

fixed  by  charcoal,  iii.  165. 

inflammabhs  aec  nitrate  (fammoniim 

phlogisticated,  iii.  2J3.     See  nitrites, 

ponderous,  see  nifrate  ofbarites, 

of  pot-ash,  see  nitrate  of  pOt'Osh* 

rhoraboidal,  see  tut  rate  of  soda, 

mother  water  of,  see  nitrate  ofUme» 

salt  of,  see  nitrate  of  pot  ^k, 

spirit  of,  dulcified,  viii.  229*' 

witb  base  of  absorbent  earth,  see  nitrate  ofUme, 
earthy,  sec  nitrate  of  lime, 
of  magnesia,  see  nitrate  of  magnesia, 
of  ponderous  earth,  see  nitrate  afharUes, 

Nitre-beds,  origin  and  formation  of,  153 ;  theory  of  the  pro* 
duction  of  nitre  in,  154  ;  nitrites  are  formed  in  them 
before  nitrates,  21 6* 

Nitrites,  saline  combinations  with  the  nitrous  acid,  see  acid; 
nitrous  ;  and  each  nitrite, 

■  ■  ■■■■    alkaline  and  earthy,  history  of,  iii.  212 ;  can  only  be 

obtained  by  ah  indirect  process,  2l3  ;  are  only  modT- 

iicattons  of  the  nitrate,  214  ;  no  uniform  and  certain 

process  for  obtaining  them,  ib.  their  existence  is  ma- 

tiifested  by  the  red. vapours  wbich  succeed  the  oxigen 

gas  in  the  decomposition  of  nitrates  by  heat,  215  j  are 

imperfectly  known,  ib.  general  physical  properties  of, 

ib.  their  absorption   of  oxigen  converts  them  into  m« 

trates,  ib.     See  also  nitre^beds.     Are  in  general  delf* 

quesccnt,  2 16;    detonate  weakly  with   combustible 

bodies,  ib.  are  very  soluble  in  water,  ib.  action  on 

metallic  oxides,  ib.  decomposition  by  acids,  ib.  tfaeir 

habitudes  with  salifiable   bases' differ,  217;  probable 

decompositions  and  triple  unions  which  have  not  been 

examiuedt 


« 

e^caroincdy  ib.  enumeration  of  the  species*  218;  genst 
ric  characters  of,  iv.  136, 

Nitrite  of  alumine^  iii.  9^3;  iv.  137  ;  reciprocal  action  with 
other  salts,  S-^o— 252— 254— 257— 259— 201— 263 
—267 

V  of  ammonia,  iii.  221 ;  iv.  137  ;  reciprocal  action,  with 

other  taits,  212—227—237—245. 

;  anHDoiiiaco-inagnesian,  iii.  222  ;  iv.  137;  reciprocal 

action  with  other  salts,  203 — 227^-237—245 — 252 
— «54— 255). 

m  of  barite^,  iii.  218;  iv.  137;  reciprocal  action  with  other 

salts,  183— 18(>— 1^5— 203— 212— 220— 227— 237 
—245  —252—254—259  —261—263— 266-^2(59— 
271.  '-^ 

m  of  glucine,  iii.  223  ;  iv.  137  ;  reciprocal  action  with 

other  sails,  245— 252— 254— 259— 261— 263. 

■  <  ■  of  lime,  is  produced  by  the  decomposition  of  nitrate 
of  lime^  iii.  221;  physical  propertiei  of,  ib.  constf* 
Vutes  Baldwin^  phosphorus,  ib.  See  phoiphoriis^  Balit" 
win's.  Reciprocal  action  with  other  salts,  iv.  183 — 
I  ^6— ?()3— ?  1 2— 220— 227— 237-^245— 252— 25* 
—259—261—263—266—268—271. 

m  i  of  magnesia,  iii.  222;  |v.  137;  reciprocal  action 
with  other  salts,  203 — 227 — 237 — 245—252—254 — 
257—259—263. 

»  I    of  pQt-a^hy  is  the  best  known  of  the  genus»  iii.  219  ; 

properties  of,  ib. — ^iv.  137  ;  yields  nitrous  acid  by  dis- 
jtillation  with  sulphuric  acid,  iii.  220 ;  reciprocal  ac- 
tion with  otl>er  salts,  iv.  186 — 203 — ^212^— 2gO — 227 
—237—245: 
,0/  sQ4a,  iii.   220;    iv.  137;  reciprocal  action  wiih 


other  salu,  203—212-220—227-237—24^; — 252. 
'    '  '        of  btrontjan,  iii.  220;  iv.  137;   reciprocal  action 

with  plh^r  fi^ts,  183—  186— 195— 2Q3— 212— 2 20— 

227—237—245—248  -2^2—254—259—263. 
'  of  zinc,  is  probably  the  product  of  the  decomposition 

of  the  nitrate  by  heat,  v.  541. 
"  ofzircone,  iii.  224;  iv.  137;  reciprocal  action  With 

other  salts,   252—554—257—259—261—263—266 

26^. 
}^itro-muriate  of  antiipony,  is  ppduced  by    dissolving  the 

sublimed  muriate  of  antimony  in  nitric  acid»  v.  487- 

See  also  bezoar  mitneraL 

Nitrum  flaipmans,  sec  nitrate  ofammonj^: 
)<iollet,  vi!  480  ;  x.  96.  .  * 

2!(omenc1ature,  new  methodical,  the  necessity  of  fonning,  1. 
^  66.  b  totally  different  from  the  ancicnt|  143;  prin- 

ciples 


Miff  svoKX^ 

fiplt%  on  irhif  h  it  IS  lopnedy  ^4 ;  tfce  terns  pf  it  ire 
relative  to  the  bodiies  tkey  denote,  145 ;  the  ropts  of 
oexv  denominations  are  derived  from  this  Qr$ek,  li^i 
d»e  Diim|)cr  «f  pew  terin$  does  ^t  exi:eed  eig^t,  147 ; 
ihe  names  of  eo|n pounds  are  calculated  to  s}iow  the 
kiad'aud  nature  af  the  bodies  which  compose  them. 
|48  ;.  admits  of  nothing  arbitrary*  149 ;  is  l»pableoT 
)>eij)g  adapted  to  fnture  discoveri^,  160;  requires  a 
change  in  the  ckeoucal  sigps  and'  character^  ib.  See 
chemical '  signs  and  characters.  Application  of  it  to 
acids  in  di&rent  states  of  combination  with  oxigen,  iu 
99 1  advantages  derived  to  the  history  of  ^Its  from  it* 

Kixck^  ix«  442* 

Kttt-gallf  the  acid  principle  of,  yir.  242.  See  aci4^  OaOic. 
Its  use  in  dyeing,  viii.  81-^105;  natural  history  of,  ib. 
chemical  examination  of  its  nature  and  properties,  106. 
See  also  gallin  ;  astringent  and  colouring  matter  of  ve^ 
getabUs  ;  ink  ^ud  tdnniji. 

4r«tritioR  of  animals,  mechanism  of,  ix.  25  ;  chemical  pheno- 
mena of»  X.  550 ;  during  growth,  5^1 ;  a^er  growth 
kaastoppedt  552  ;  considered  as  a  complete  assimi* 
.  lation,  commenced  in  diges6on,  continued  in  respira- 
tion^ proceeding  to  conVpletion  in  circulation,  and  ter- 
minating in  eodi  particular  organ,  '553  ;  the  different 
matters  composing  the  varied  textures  of  all  the  organs 
are  four,  ibt  See  gelaiin  ;  albumen  ;Jihrine;  and  pAoi* 
fkatt-ofHme^  Variations  ia  Uie  phenomena  of,  in  dif- 
ferent animals,  57 5* 

«■  of  vegetables,  is  the  first  and  most  important  pro- 

blem of  vegetation,  viii.  349;  solid  aliment  is  not  ne- 
cessary to,  350.  See  vegetation.  Is  the  result  of  cht^ 
mical  combinations,  395 ;  theory  of  tiiedifierent  phe- 
nomena of  the,  397* 

Oalt,  wood  and  bark  of,  viii.  81. 
Ocbres,  martial,  vi.  177 — 17S. 

Odorous^  exhalation  of  the  blood,  attempts  to  obtain  it  in  the 
gaseous  state,  ix.  185;  part  of  the  blood  raised  ia 
vapour>  186 ;  existence  under  different  drcuipstances, 
187. 

Odo«v  metallic^  y.  28; 

0elini^x.4S^. 

03 


»*« 


itv^symx.  Iff 

09  of  amWr,  fjTodoction  of,  viii.  ZSIJ ;  purificatioii  of^  338  ; 
propetties  of,  ib.  combinations  of,  341.  Seecau-dle* 
kne  and  succinated  balsam  oj  sulphur.     Uses  of»  342. 

animal,  b  obtained  from  the  disiilUtion  of  animal  com* 
pounds,  ix.  63  ;  is  formed  by  the  action  of  caloric  oa 
animal  maUers,  67 ;  differs  fsom  vegetable  oils,  ib. 
rectification  of,  6S.  See  DippeVs  animal  oiL  S^.alao 
adipodre  ;  fat  ;  oil  of  fishes, 

•  Dippel's,  method  of  rectifying  for  aadichial  uaa^ 

ix.  6*8  ;  X.  401  ;  properties  of|  ib, 
volatile,  ix.  65 » 

of  camphor,  viii.  13. 

drying,  characteristic  propertiaaofy  vii.  4fi2;  foarpda* 
cijial  spi'cies  of,  ib. 

empyrcuinatic,  their  combination  with  acetous  add  pro* 
duces  the  eropyreumatic  acids,  p.  D.  157.  See  aeidsi 
pyrofigneous ;  pyromucous^  and  pyrotfurtarms*  Froduov 
t:on  of,  vii.  1^4. 

eaential,  of  plants,  see  xolat'de  oils. 
.fat,  /;tiiractcri8tic  properties  of,.  y\u  4£9  S.  ^Qci^  cf^ 
460—462. 

offish,  metb.'.s  r  f  extracting,  x.  463.; , properties  ol^ 
ib.  uses  of,  4o4.         ' 

fixed,  of  vegetables,  distinguishing  characters  of,  vii. 
438  ;  situation  wf,  439  ;  extraction  ol^  44U  purifica* 
tion  of,  444  ;  physical  properties  of,  4^7  ;  action  of 
caloric,  448  ;  of  air,  4s30  ;  of  combustible  bodies,  451 ; 
of  metals,  452  ;  of  water,  453  ;  of  acidt^ib.  of  alkaM% 
454 ;  of  «^s,-#i^ ;  u^fiU  iMtb  vegetable  iQ;attrny.  i^ 
fir^  genus,.459..  Se^  Jat  oHi^  SecoiHl  ganus,  462. 
See  drjfijig  oil^,     Usesofy4G^ 

:philosoph^'.99  'vii.  44& 

phospboranied)  luminoim  prcfKrr;tie9  0^  yM.,45^ 

rojck,  teehifumcnt  liquid* 

-  of  steel,  vi.3G4,   • 

-  sulphurated,  vii.  455. 
■^  sweet,  of  wine,  see  tsine, 

of  vitriol,  see  sulphuric  ^d» 

^    '.    >v  fuming  of  3i|xo&y,.pv?parationofrVi«S6l* 

•— r glacial^  aee  ghcifli  suiphuric  ^cid^ 

volatUepfplantotWluation  pf,  vii.  484;  extraction 
of,  489 ;  physical  properties,  ot  494 ;  odour^ 
^96 ;  cfiinsisleQcef  lb.  colour,  496 ;  tastf ,  497.; 
•p^fic  gcwTity..  498;  melkods  of  adulterating, 
ib,  chemical  properties  of,  49»;  action  of  caloric, 

ib.  cause  of  theixj?]ea>sC0iabilH^M}i^7a  M9.«  action 

of 


■^"T" 


■T*r- 


tOi  .    INDtfX. 

of&ivj  ib.  of  water,  501  ;  of  combustible  bodies;  iftu 
of  metals  and  raetallic  oxides,  ib.  of  acids,  602;  of 
'  alkalis,  ib.  of  sa1t$,  503  ;  union  witb  vegetable  natteis 
ib.  species  of,  504 ;  fugacious,  505.  See  9piritusn6m- 
tor;  aroma.  Light,  ib.  visdcit  M6;  concrete,  il^ 
ccraceous,  ib.  camphorated,  ib.  uses  of^  507* 

Ointment,  oxigcnated,  )>reparation  of,  tx.  253* 

pisanite,  description  apd  yarie^ies  pf|  ii«  428«  -. 

Plaus  Porricbius,  ix;  241. 

Olcfiant  gas,  see  gas^  carbonated  kidrogen^ 

OIe<}saGcharum*,  viii.  504. 

OHbaQum»Yiii*  38. 
Plivinc,  ii .  438.    See  peridot. 
Onyx,  ii.  400.     See  n/cx. 
Oolite^,  vi.  178. 

Opal,  a  yariety  of  silex,  ii.  fQO*    See  silex^    Analysis  of, 

459. 

•      •        •  .         ' 

Opaline,  or  labrador  stone,  a  variety  of  feldt$parf  |i.  417« 
See/eUtspar.  '   . 

Operatipns,  chemical,  t.  127» 

ppoponax,  viii.  41. 

Orchard,  iv,  ff^^ 

Ores  of  mctats,  arc  combinations  of  the  metals  witb  difibrfnt 
foreign  matters;  v.  30.  See  g«ff^e>  matriSy  and  rei«# 
of  mftah.  Nati\%  states  of,  31;  true  indications  of, 
ib.  are  sometimes  found  deposited  in  secondary  stiata; 
3<2  r  chi^siiicatTon  of,  i^.  1st.  Altbyed  witb  each 
other,  33*  2d.  Combined  witb  cofubustible  sob* 
stances,  ib.  3d.  Native  metallic  oxides,  34.  4tb. 
Saline  metallic  combinations,  ib.  three  diffecent  man*' 
ners  of  distinguishing,  36 ;  concerning  the  art  of  as- 
saying, 37.  See  docimasy.  Method  of  obtaining  tf 
complete  chemical  assay  of,  42 ;  metallurgic  opera* 
tions  on  a  large  scale,  43*  See  mcfallurgy  ;  and  see 
also  each  metalf  and  the  ores  of  each  metal, 
of  alum,  iri.  78. 

of  antimony,  four  kinds  of,  v.  29^.     See  naivDt  OMtU 
monv :  sulphuret  of  antimony ;  kidra^uIpAmraied  oxidi . 
of  antimony  and  muriate  of  antimony.     Assay  and  ro*» 
tallurgicoperstions  on^  2SI9r 

Or6 


IKD&X*      *  109. 

Ore  of  antiinbny,  arsenical  or  white,  ougbt  qot  to  be  considered 

as  a  particular  ore,  v.  2^7* 

in  red  fiiaments,  v.  299*     See  kidro-^ulphur^ 

attd  oxide  •fantifnonjf. 
of  arsenic,  varieties  o^  v.  86.     See  natitt  arsenic  ;  tniS" 

fiickel ;  orpimeut  ;  realgar  ;  and  wJkite  oxide  of  arsenic^ 

Docimaitic  and  raetallurgic  o{>eration8  on,  S9» 
of  bismutb,  three  varieties  of,  v.  269*     See  native  hi^ 

mutJk ;  sulphurei  of  bismuth,   and  oxide  of  bienmthm 

Assay  and  metalliirgic  operations,  27  2« 
of  chrome,  varieties  of,  v.  146 — 147 — 148,    See  red 

lead  of  Siberia  ;  emerald  of  Peru  and  spinelle  ruby.  Do-. 

cimasy  and  metallurgy  of,  148. 
of  cobalt,  four   varieties  of,  v,  187*     See  aneniated 

lobali  ;  grey  cobalt ;  black  oxide  of  cobalt ;  and  ar$e<% 

niate  of  cobalt.^   Assay  and  metallurgic  operations  oo, 

191. 
'  arsenical,  v.  187. 

arsenico-sulphureous,  v,  188.     See  grey  cobalts 
sulphureous,  v.  1^. 

vitreous,  v.  I89.     oee  black  9xide  of  cobalt, 
of  copper,  numerous  varieties  of,  vi.  519.     See  native, 
copper;  sulphuret  of  copper ;    brown  oxide  of  copper; 
gteen  oxide  of  copper  ;  sulphate  rf  copper  ;   blue  car*, 
bonale  if  copper  ;  and  gteeti  carbonate  of  copper.     Af« 
say  and  metallurgic  operations  on,  328* 

-: gr«y»  containing   silver,  Vu  323.      See  grey 

.  copper. 

peacock's  tail,  vi.  323.    See  sulphuret  of  copper. 

pyretous,  vi.  321..    See  yellow  ores  of  copper.  .^ 

red  vitreous,   vi.  325.      See  bromn  oxide  of 


u   •■ 


copper. 

silky,  vi.  328.     See-^reeii  carbonate  of  copper. 
spotted,  vi.  323.     See  sulphuret  of  copper. 
yellowy  vi,  321.     See  cupreous  pyrites. 


of  gold,  vi.  487  ;  it  is  uncertain  whether  gold  it  mine- 
ralited,  or  only  dissemiivated  i«  the  ores  from  whicl^ 
it  is  extracted,  489  %  nether  sulphuret,  oxide,  or  salt 
pfgoldjslbuiHi  in.,nj&tu.re,  491.  .  Assay,  and  metallur- 
gic operationsi  ib.  See  native  gold  itXiA  auriferous  mi^ 
nerals.  *  -"■*'-  .  --. 

■  loliated  grey,  v*  S63. 

white  of  Fatzbi^,  v.  3^2. 
yellow,  v.  363« 

^of  iron,  innuratrable  varieties  of,  vi.  l6^;  reduced  to 
£ve  classes,  iffS.,  See.  lst«  Native  iron,.  2d,    Allocs 

Cr.  -f  of 


of  itoiif  vh»  ^$en£attd  itm «  M.  CottttfratSofts  viA 
combustible  bodies,  viz«  carimret  of  iron  ftifd  Mii^plir7e( 
of  iron.  4th.  Its  t^rious  degrees  of  oxkiatioii^  tis.  m* 
dulated  iron ;  pyrocetous  iron  ;  oUgUt  irom^ ;  and  osidti 
iron.  5rh.  Native  ferrtigirtoiis  raits,  vur.  tt^keit  tfirm; 
phosphate  of  iron  ;  tungstate  o^tron  ;  etaimf^teofirtmf 
mod  Pntmate  of  item.  See  also  eiii&^  and  quartzote 
iron*  Other  substances  which  contain  iron,  witinnit 
ieiag  truly  ores,  189  ;  assay  and  ni«talkirg|k  opeia- 
lions,  150. 

Ore  of  iron>  arsenical  ti.  1^4^ 

> "  in  grains,  vi.  178. 

■  white,  i>i.  186.*   See  cathcmtt  tfiron,  tpetkote 

iroHy  and  steel  ore, 

of  lead,  gremt  abuftdadce  and  variety  of,  ti.  72; 


doubts  respecting*  its  exi!(t«nee  ia  nature  in  tlie  me- 
tallic state,  ib.  See  native  lead.  Seven  -tpecies  of, 
admitted,  74,  viz.  sulphu^it  itf  leiad  ;  tklpiatrofkad; 
fim^phlie  cflead  ;  arsenStt  of  lead  ;  moiybdatt  of  lead; 
ehromate  of  lead;  carbonate  ojf  lead;  aSsay  and  mvtaihir- 
g^c.  operations,  81. 

red  of  Siberia,  v.  146. 

yellow,  V,  118. 


of  ntanganese,  the  oxide  h  the  only  one  well  knowi^ 
V.  23S ;  varieties  of,  234.  See  tohUe  oxide  ;  red  oxide  ; 
and  black  oxide  of  manganese,  ^as  been  diseovered  ia 
metallic  globules,  236.  See  wstivt  manganesem  Exist 
in  solution  in  the  "states  of  muriate  and  carbonatt}  237  j 
aKsay  and  metallurgic  9pevatidns,  ib« 

of  mercury,  only  four  weU  ascertained,  v.  392.  Set 
native  mercury ;  amalgamoited  mercury  ;  red  suipkurtt 
<lf  mercy  ryy&Tid  muriate  of  mercury,  Othet^  not  genfr 
rally  ackimwledged,  395,  See  nat^eosMcofmerctry; 
carbonate  of  mercury ;  assay  and  metallnrgy,  397;    '    ' 

of  molybdena,  only  one  known^  v.  132«  See  ^^ilir- 
rcf  of' two/jfinsfetttf.  Assay,  133.  •        - 

of  nickel,  three  vefy  ^stinct,  V.  207.     See  efdpksarit 
of  nickel  ;Jerruginous  tUdcel ;  ekid  oikide  of  mckeL  Said' 
to  beibund  in  various  otli^  •ciih/bittafiehs,  209^  assays 
and  Rietallui^,  210. 

of  Platina,  have  only  been  f<Tund  in  the  gcM  mines 
of  South  America,  Vi.  56l ;  i^  collects  in  tlie  ferm 
of  grains  mixed  with  several  foreign  stilbstsnces;  502  T 
probably  not  found  in  the^iaHh  in  that  foTm/it>:fiSfly 
and  tnetellurgy,  563  ;  J^aftetty^s'jtkMeito  for  obtaififHI' 
it  in  bars  ai^  maUeafble}  S66,  -•-  *• —  •  •  - 

Ores 


iirt>KS.  Ill 

Ores  of  silver  have  been  frequently  confounded  with  those  of 
other  metals,  vi.  408 ;  reduced  to  five  ipecies^  ib« 
See  native  silver;  aniimoniated  tihef ;  eulphuret  ef 
tilver ;  sulphuret  of  oxide  ofsiher  and  rf  antimony  and 
muriate  of  silver ;  itevefal  others  may  be  ndSak  aa 
accessaries,  414;  assays  and  metallurgic  ctperstkUH^ 
416. 

Blacky  vi.  414.     See  ndpkuret  of  stiver  «Rd  «f 
antimony. 

corneous,  vi.  414.     See  nrnriate  ofsiker. 

-  &lse,  vi.415. 
red,  vi.  41 1.    See  svfykitret  ifsiieer  aad  mfux* 
iimony, 

vitreous,  vi.  411.   See  s^lpkvret  ^fsilter. 
white  antimonial,    vL  41t>«     See  dmUmomsttit 
sUvef. 
of  steel,  vi.  1^.    See  eearhoMOe  ofifwn  ;  wpathmeirmL 
of  teUuriuni,  four  species  of,  v.  362.     See  inirMii  fwna- 
^xum  ;  graphic  gold;  yeUow  gdd  ore;  and  Jviietei 
grey  ore  of  gold  ;  docimasy  of>  $63  ;  analysis  meA 
co^lponen^^pans  of,  565« 
•f  tin,  not  very  abundant,  vi.  9  ;  only  three  spedei  <if« 
ib.     See  nati%>e  tin  ;  oxides  of  tin  ;  and  svlpkuratedpx^ 
ide  of  tin ;  assays  and  metallurgy^  13. 

garnet,  vi.  12.    See  reddish  oxtde  qfttn^ 
white,  vi.  11.     ^ee  tin  spar. 
of  titanium,  v.  156.     Set  oxide  of  titnnisim^ 
of  tungbten,  v.  1 1 8. 

of  uranite,  three  species  of,  v.  176.  See  sniphuref  ^ 
vranite ;  oxide  rfuranite^  and  carbonate  of  wranite  ;  do* 
crmastic  prt>ces8,  t78. 
of  zinc,  vari^^ties  of,  v.  512.  See  native  zinc  ;  oxidated 
unc  or  calamine  ;  sulphur et  ofitinc,  or  blende ;  su!pk<at 
i^zincmxd  c0Pb^9nate  of  nnc;  assay  and  metaUariy^ 
517. 

Organic  compounds,  animal,  P.  D.  53.' 

■     ■■■■     vegetable,  P.  D.  53. 

Organs  of  aipmals,  ix.  &— 10 ;  considered'tfi  cheattcalmitni* 
ments,  50. 


Qryimentt  v.  ^7»    See  yellow  sulpknret 

Qkfification  of  amtiials,  mechanism  of,  ix.  26—377;  diemical 
phenomena  of,  x.  565  ;  variations  in  Are  phenomena 
of,  in  dificrent  animab,  575* '  " 

Osteogeny,  see  ossification  of  animals* 
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Oxalates,  ftalf  s  formed  by  the  oxalic  &ciJ,  sec  ddi^  oxnUe^  ftal. 
^  each  oxalate.  . 

alkaline  and  earthy^  general  properties  of>  ni.  310i» 
-  of  aluminey  vii.  307^ 


-^  of  ammonia,  vti.  30$^ 

acidulous,  ? iL  SC^ir 


ofantimonvy  vii.  312. 
of  arsenic,  vii.  312. 
of  barites,  vii.  306. 
of  bismuth,  vii.  312. 
of  cobalt,  vii.  312. 
of  copper,  vii.  31-l^« 
of  gold,  vii.  315. 
of  irt)n,  vii.  313. 
•7— _^  of  lead,  vii.  3 1 3. 
of  Irme,  vii.  307. 

calculous,  physical  propcftiet  of,  x.  521?^ 

chemical,  properties  of,  322  i  composition  oU  323. 

-  of  manganese,   vii.  312. 

-  of  mercury,  vii.  312. 

-  metallic,  general  properties  of,  vii.  315« 

-  of  nickel,  vii.  312. 

-  of  platina,  vii,  315. 

-  of  pot-ash,  vii.  307. 

-  «■'■  acidulous,  see  acithiU,  oxalic, 

-  of  silver,  vii.  314. 

-  of  soda,  vii.  3(^9- 

-  acidulous,  vii.  308. 

"  of  strontian,  vii.  307. 

•  of  tin,  vii.  312. 

'  triple    salts    formed    by    the    oxalic    acidule,    %fL 

297. 

'  of  zinc,  vii.  312. 


Oxidation,  the  combination  of  oxigen  with  any  substance,  u 
135.  See  oxigenation^  and  each  oxide, 

• 

Oxides,  general  considerations  respecting,  ii.  1  ;  are  combitta- 
tions  of  combustible  bodies  with  oxigen,  3  ;  are  ana- 
logous with  acids,  ib.  two  genera  of,  acidifkible  and  not 
acidifiable,  4  ;  may  also  be  distingui^ed  by  the  pro- 
portions of  oxigen  they  contain,  ib.  and  by  the  adhe* 
rence  of  thoir  principles,  5  ;  are  decomposable  by  hi-' 
drogen  and  carbon,  at  elevated  temperatures,  ib.  ge- 
neral division  of,  35.  See  primitive  binary  oxides;  w- 
riatk   binary  oxidu;  acidifiable  binary  oxidu;  and 

tcmary^ 


itrnary  or  complicated  oxides* 
iDxidett  acidifiable,  roay  be  converted  into  ticid  by  an  addi- 
doD  of  oaugeny  h.  4.         ' 

bioaty,  or  with  simple  radicalsi  tevcn  sp%* 
cies  off  ii.  36. 

terimryv  or  with  compound  radicals,  ii.  35. 


in  ■»  *'  of  antimony,  preparations  of,  v.  304.  See  each  iiSuft 
ent  oxide  ;  decomposition  by  carbon,  and  by  hidroge- 
nated  and  Carbonuted  substances,  310;  pyrophoric 
properties  o'jf,  31 1 — 328  ;  diil^rent  combinations  with 
s^lpbur,  314.  See  glass  of  antimony  ;  kermcs  ndmcraU 
and  the  sulphurated  oxides  sf  antimoay;  action  with 
f  Ikaline  stttphurets,  or  hidro-sulphureis,  3l6;  solubi«. 
lity  in  water,  313;  action  with  acids,  320—343  ;  have 
greater  aflinity  with  the  muriatic  than  with  any  otber 
acid,  3341.  See  finiriate  of  antimony  ;  are  inflamed  by 
oxi^^nated  mnHatic  acid  gas^  327  ;  union  with  earth^ 
during  their  ▼itrificat;^on,  330  ;  form  a  crysUillizable 
salt  with  puie  caustic  alkalis,  ib.  combination  with 
sulphur  and  alkalis,  331.  See  iidro-sulphurated  oxides 
of  antimony ;  kermes  mineral  and  sulphur  auratam: 
action  with  salts,  345 ;  combination  with  pot-ash,  349* 
See  antimonite  of  pot-dsh  ;  recapitulation  of  the  com* 
binations  with  salifiable  bases,  360 ;  are  obtained  in  the 
greatest  purity  by  the  decomposition  of  super-oxige« 
nated  muriate  of  pot -ash,  by  antimony  or  itssulphuret, 
355  \  vitrification  with  phosphates  and  boratus,  356; 
various  important  uses  in  medicine  and  the  arts,  359  ; 
preparations  of,  from  the  decomposition  of  super-oxige« 
nated  muriate  of  mercury^  by  antimony,  4^7.  Sea 
fowder  of  alg/xroth  ;  beioar  mineraL 

■  ■  ■■     black,  proportion  of  oxigeh  in,  v.  307. 
-  '  chocolate  brown,  proportion  of   oxigcn  in, 

V.  307. 

.  .*  i|.  .;«  grey  snlphuratedi  method  of  obtaining,  v. 
3P7  ;  component  parts  of,  $08 ;  fusion  and  vitnfica'- 
tioii  of^  ih.  See  glass  «^  ant^nony  ;  transparent  w« 
treous  sulphurated  oxide  t^ antimony. 
.  .  M  ■>■■■  hidlro-trulphur^ted,  artificial,  theazy  of  their 
lormation,  v.  331.  See  ksrm€S  mineral  and  sulphur 
^rafwn  ;  action  of  the  diQp^t  alkaline  babies  in  the 
production  of»  333  ;  processes  for  preparing  tjien^  for 
tmii4^/^sX  uses,  334 ;  may  be  obtssaed  with  various 
proportions  uf  the  component  principles.  338  ;  history 
of  the  analyses  and  investigations  into  the  properties 
of,  339  ;  fin^l  results  of  the  most  accurate  researches 
into,  340 ;  methods  of  preparing  ^tcroporaneousi]% 

I  *       34^ ; 
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542  ;  requisites  to  make  an  exact  dnar3rsis  df,  ^5 1 
causes  of  their  easy  decomposition,  345.  Seie  aho 
liver  of  antimony  and  crocus  metaUontm, 

Oxide. of  antimony,  hidro-sulphn rated' native,  natural  Wstdry 
of,  V.  298;  composition  of,  ib.  See  native  kermrs. 

«    ■  '■  -  ■  native,  v.  29^.     See  ores  of  qnfimXfny. 

— —        -         —  orange  coloured,  proportion  of  oxigeli  in, 
V.  307. 

I.  — I sublimed,  r,  304.  See  argent inrfioKers. 

Properties  of,  S05. 

■■ vitreous,  opaque  sulphurated,  t.  340— 

351.     See  fiver  of  antimony. 

•  ■   ■        ^_— — m  transparent,  sulphurated,  pro- 

duction of,  V.  308  ;  for  its  reciprocal  action  and  de- 
compositions, sec  oxides^  of  ayitiwony. 

^ — —  white,  see  argentine  Jl&aers  zn^  powder 

ofalgaroth ;  whether  obtained  by  the  slow  or  rapid 
combustion  of  the  metal,  contains  tlic  same  quantity 
of  oxigen,  v.  iJ06 ;  gradual  reduction  of,  throu^ 
the  different  coloured  oxides,  307* 

■ yellow,    proportion   of   oxi^Q  •  ifl,    ▼. 

307. 

—  of  arsenic,  see  arsenious  acid* 

* black,  is  the  only  true  oxide  of  tbis  metal. 


V.  103. 


native,  v.  88.     See  arsenions  acid  ;  ores  of 


arsenic. 


-  '  white,  V.  88  ;  preparation  of,  102. 

-  of  azote,  ii.  30,  ;  discovery  of,  124.  See  nitrous  gas  ; 
component  parts  of,  125  ;  methods  of  obtaining,  ib. 
physical  properties  of,  ib.  action  of  light  and  caloric, 
126';  is  converted  into  azote  gas  and- nitric  acid  by 
the  electric  fpark,  ib.  chemical  properties  of,  ib.  i» 
most  permanent  characteristic  is  that  of  fomiing  nitric 
acid  by  the  mere  contact  of  oxigen  gas,  ib.  compari- 
son with  azote  gas,  127  ;  the  red  vapours  produced 
by  oxigen,  are  a  fpeck^s  of  flame  accompanying  a  real 
combubtion,  ib.  cannot  be  depended  upon  in  eudro- 
metric  processes,  128;  reciprocal  action  with  hidrogcn 
gas,  carbon,  phosphorus,  and  sulphur,  at  high  tempe- 
ratures, 12C) ;  phenomena  of  its  action  with  compound 
gases,  ib.  action  oo  metals  and  -metallic  compounds^ 
130  ;  is  converted  into  acid  by  water  contaiiung  air, 
Ih.  attion  with  acids,  131 — 16'6.  .    - 

'  •  Oxi'le 
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OxiJe  of  bismuth,  preparations  of,  v. '  27-*-  See  floictn  of 
bismuth;  proportion  of  oxigen  in,  275;  is  susceptible 
of  vitrification  by  itself,  276  ;  decomposition  by  com- 
bustible substances,  ib.  water  abstracts  the  oxigen 
from,  279;  combination  with  a^cids,  280;  is  consi-* 
dered  9S  being  in  a  state  approaching  to  acidity, 
286  ;  its  combination  with  alkalis  desterves  to  be  exa- 
mined, ib.  action  with  salts,  287.;  great  utility  of, 
288. 

■  native,  natural  history  of,  v.  271.     See 

ores  of  bismuth. 

■■  white,  is  produced  -by  the  decomposition 

of  the  salts  of  bismuth  by  water, ^nd  differs  from  that 
produced  by  fire  or  air,  v.  281 — 282 — 283 — 285. 
See  also  pearl  uhite. 

-of  carbon,  hiJrogcnated,  i.  25^     See  cAarcoa/,  ce^^- 
table  and  animal. 

•  of  Chrome,  v.  147. 

-  of  cobalt,  preparation  of,  v.  194 ;  may  be  vitrified  by 
an  increase  of  beat,  195  ;  characteristic  property  of, 
ib.  may  be  reduced  by  charcoal,  ib.  action  with  acids, 
198  ;  is  generally  precipitated  from  the  nitrate  of  co- 
balt for  enamels  and  porcelain,  199 ;  its  solutions  in 
the  muriatic  and  nitro-muriatic  acids* form  sympathetic 
ink,  200.  Sec  mi/r/a^e  o/*  co^a/^ ;  combination  with 
alkalis  and  alkaline  earths,  202  ;  vitrification  v.ith 
fixed  alkalis  and  earths,  particularly  silex,  ib.  action 
with  salts,  ib.  uses  of,  203.  See  zqff're  ;  azure;  smalt ; 
powder  blue, 

—  native,  natural  history  of,  189.     See  ores 

of  cobalt, 

rose  coloured,  produced  by  the  combus- 


m*** 


tion  of  the  metal  in  oxigenated  muriatic  acid  gas,  is  of 
'   use  in  the  arts,  v.  201. 

—  complicated,   or  of  binary  radicals,  ii.  34. 

~  of  copper,  production  of  incold  damp  air,  vi.  338.  Sed 
paiine;  by  heat,  339-  See  scales  of  copper^  brozvn  oxide 
of' copper.  Easily  reduced  to  the  metallic  stale  by 
the  action  of  oils  assisted  by  heat,  340 ;  is  a  compo- 
^nent  part  of  several  vitrified  combinations,  341  ;  is 
produced  by  the  action  of  electricity,  343  ;  decompo- 
sition by   hidrogen  and   carbon,  ib.    combines  with 

-  pho>pliorus,  3 45.  Seephosphyr€lofc<mper,Rec\pTOCzl 
acrion  with  other  metallic  oxides,  36o  ;  -formation  and 
Combination  with  acids,  367  ;  See  sulphate  ;  hidrate  ; 
nit  rate  J  S^c,  of  copper.  See  also  verdigris;  terditer  and 

1 2  ScheeU's 
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SchceU's  gr^^*  Forms  glasses  of  variotis  tintSy  wHb 
the  vitritiabld  earths,  391;  tbnnation  an^  sabse^ 
quent  combination  with  the  alkalis,  ib.  singular  pbc- 
nomona  produced  in  its  solut^oti  by  liquid  ammonia, 
392 ;  process  for  obtaining  it  ior  enaro^lsy  395 ;  action 
with  muriate  of  ammonia,  39^;  its  us^  ia  various 
arts,  400. 
fhcide  of  copper,  black  or  blue|  is  only  a  modification  of 
the  brown  oxide^  without  auy  variation  in  the  proper* 
lions  of  Uie  oisigen  and  metal*  vi.  341. 

■    —  brown,  preparations  of,  vi.  338 — 341 — 343; 
is  the  only  true  state  of  the  oxidation  of  tbis  metal, 
341.  See  scales  of  capper, 
m    ■    ■    —  green,  its  colour  is  produced  by  tbe  addidon 

of  carbonic  acid,  vi.  338. 

mn    ■  .■ native,  two  species  of,  vi.  325  ;  natural  bis^ 

tory  of,  ib.  326. 
'    gaseous  of  azote  and  phosphorus,  production  of,  ii. 
32*     iyee  €zat4(tct  pf  oxided  phosphorus^ 

>«—  of  gold,  is  produced  by  the  assistance  ola  very  ele- 
vated temperature,  vi.  4^ ;  and  by  electricity,  497 — 
520  ;  is  easily  recUiced  by  tbe  merecontitct  of  caloric, 
499 ;  different  degrees  of  oxidation,  ib»  See  purple 
oxide  of  gold  ;  violet  coloured  oxide  ^  §oU»  Decompo- 
sition by  hidrogen,  5Ui) ;  production  by  the  alkaline 
Buiphureis,  ib.  experiment  relative  to  its  formation  by 
means  of  mercury,  507 ;  is  decomposed  by  all  the 
metals,  521 .  See  also  purple  precipif$U  of  Cassius  ; 
viuriatc  of  gold ;  action  with  acids,  522.  See  the 
nitrate  and  muriate  of  gold.  Is  produced  at  its  maxi" 
mum  of  oxidation  by  the  decomposition  of  the  muriate 
of  gold,  by  tiie  earthy  and  alkaline  bases,  532.  See 
lielloiii  oxide  of  gold j  fulminating  gold,  or  ammoniacal 
oxide  of  gold.  Union  with  vitrifiable  earths  and  alkalis, 
545  ;  uses  of,  546'. 

—  — —  ammoniacal,  preparations  of,  534 — 545; 
physical  propesties  of,  535  ;  phenomena  of  its  fulmina 
tion,  536" ;  action  of  caloric,  537  ;  theory'  of  the 
nature  and  properties  of^  538  ;  may^be  deprived  of  its 
fulminating  property  by  digestion  in  acids,  and  Ly  other 
substances,  540. 

.^ purple,  is  the  minimum  of  oxidation  of  the 

metal,  vi.  499." 

£_.  violet  coloured,   the  extreme   of  oxidation 

which  the  metal  is  susceptible  of  by  beat  or  electri- 
city, vi,  4.99. 

Odi: 
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Oxidfc  of  goldy  yellow^  k  produced  by  the  decompotitioii  of 
muriate  of  gold,  by  earthy  aod  alkaline  cubstances, 
ITU  532. 

■  i    ■     ■  of  hidrogen,  sec  tcater. 

— — ^i—  hidro-sulphurated,  production  of,  i.  2.97. 

■■  of  iron,  spontaneous   formation  in  tfae  air,  vi.  210. 

See  nut  of  iron  ;  aperitive  sqjfron  ^  Mart.    Pheno- 
in^na  of  their  production  by  heat,  213.     See  tcaltz  of 
iron  ;  astringent  saffrmn  of  Men  ;  biack  oxide  of  iron  i 
brown  oxide  of  iron »  Decomposition  by  hidrogen,  219;  ' 
are  formed  by  the  decomposition  of  water  by  the  rae* 
tal,  230.  See  also  htdro-sulphurated  oxide  of  iron.  £Hf* 
ficulty  of  their  combination  with  sulphur,  23f ;  union 
vHth  alkaline  sulphitrets,  and  with  sulphurated  hidro«  • 
gen  gas,  233.  ^et  kidro^^ulphurdted  oxide  of  iron.  Are 
obtained  from  the  action  of  iron  on  the  oxrdes  of  nier<» 
cury,  240  ;  production   by  the  decdmposition  of  wa- 
ter, 246.     See  martial  etkiopt- ;    black  oxide  of  iron. 
This  operation  confirmed  the  discovery  of  the  nature 
of  water,  250  ;  theoiy  of  thdr  production  by  the  mu* 
toal  action  of  water  and  iron,  in  different  circum- 
stances,  ib.   formation  and  combination  with  acids, 
254.     See  the  difSkrent  tatti  of  iron^  Their  union  with 
cements  renders  them  much  more  soli<l  and  durable, 
^97 ;  phenomena  of  their  decomposition  by  caustic 
jilkalts,  29S  ;  fusion  and  vitrification  with  earthy  basrSf 
299 ;  jare  produced  in  a  highly  oxigenated  state,  by  the 
dctooation  of  iron  with  nitrate  of  pet-ash,  301.     See 
'    Znfelf'er's  saff'ron  ofiteei.    Decompose  muriate  of  am- 
monia, 304 ;  uses  of,  311. 

black,  production  of,  by  heat,  vi.  2t3.    Se& 


malei  itf  iron.  Phenomena  of  its  production,  214 ; 
proportion  of  oXigen  in  it,  ib«  must  not  bu  confound- 
ed with  the  scona,  ib.  is  converted  into  a  brown  red 
cnude  by  heat,  215 ;  may  be  re-obtuined  from  the  brown 
oxide  by  an  addition  of  metal,  2l6;  is  produced  by 
the  rapid  combustion  of  iron,  and  by  eleotricit^^  217  » 
and  b|^  the  decomposition  of  water,  by  means  of  iron, 
in  diifcrent  circumstances,  246V  See  martial  ethiops. 
'  ——thrown,  production  of,  vi,  215  ;  proportion  of 
oxigen  in  it,  ib. 

hidro  sulphurated,  production  of,  vi.  '230 — 


233. 


•.^^■•■a 


native,  vi.  I71.  Sec  oriduloted  iron  ;  pyrocete 
iron  ;  oligist  iron,  and  oxide  i  iron, 

■   ■     y<?llQW,  vifSlO,     S/erwf  rf  iron ;  aperitive 
sajf'ron  of  Man. 
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Oxide  of  lead,  spontaneous  formatioD  of,  bjrthe  air,  ri.  9O; 
first  stage  of  oxidation,  91 .  See  grey  oxide  of  had^ 
Sljcond  stage,  <)2.  See  yellow  oxide  of  lead  ;  mauicot. 
Third  stage,  ib.  See  red  oxide  of  lead;  minium.  Reduc- 
tion by  hidrogen  and  carbon,  97  ,  action  \<rith  sul* 
phur,  99  ;  with  water,  112  ;  formation  and  combina- 
tion with  acids,*  113;  action  with  the  salifiable  bases, 
127  ;  uses  of,  13S.  See  also  each  oxide  of' lead,  Me^ 
•thods  of  detecting  them  in  wine,  viii«  18Q.     See  wine 

,  tests, 

■ .  '■ .    ■ ,  ■  ■'  .'    f  black,  sulphurated,  production  o^  vi.  11/. 

— T .brown,  production  of,  vi.  118 — 122;   istho 

most  oxigenated  of  all  the  oxides,  118;  theory  of  its 
formation,  ib.  122;  physical  properties  of,  123;  de- 
compositions and  chemical  action  of,  ib. 

J .       —  !■  grey,  is  the  minimum  of  oxidation,  vi.  pi, 

•■'  red,  or  minium^  process  for  prepaiing,  vi.  S^\ 

physical  properties  of,  94  ;  proportion  oif  oxigen,  ib. 
reduction  of,  9S\     vitrification  of,  ib. .   Sec  vitreous 

*  '  oxide  of  lead.  Phenomena  of  its  action  with  sulphu- 
ric acid,  115.  See  sulphate  ^\\(}l  sulphite  of  lead.  Ac- 
tion of-nitric  acid,  II7.  See^rou-w  oxide  of  lead.  Ac- 
tion with  muriatic  and  oxigenated  muriatic  acid,  120. 
Secmvri^ife  of  lead  ;  brov:tt  oxide  of  lead  ;  super-oxige- 
I   noted  muriate  of  lead, 

T'  •— vitreous,  production  of,  vi.  95;  is  the  strongest 

flux  known,  ib.     See  also  litharge  qfg/^ld  or  silver, 

'    '         r-  white,  production    of,  vi.  115 — II9  ;  action 

with  nitric  acid,  117  ;  with  oxigenated  muriatic  acid, 
r21. 

—  ■  yellow,  or  massicot,  production  o{y  vi.  92;  pro- 
portion of  oxjgen  in,  ib.  two  kinds  of,  in  comnacrce,  ib. 
See  massicot.  Action  with  nitric  acid,  117. 
■  of  manganese,  rapid  and  spontaneous  production  of, 
v.  240  ;  varieties  of,  depending  on  the  different  pro- 
portions of  oxigen,  243  ;  the  action  of  light  and  ca- 
loric, influenced  by  the  degree  of  oxidation,  ib.  is 
frequently  used  for  procuring  oxigen  gas,  244.  Sec 
g<M,  oxigen.  When  partly  disoxided,  it  absorbs  atmo- 
spheric  oxigen,  245  ;  is  capable  of  being  vitrified  by 
heat,  ib.  combination  with  combustible  bodies,  246; 
action  with  water  and  metallic  oxides,  248  ;  import- 
ant phenomena  of  its  action  with  the  acids,  249.  See 
the  different  salis  with  bas^ pf  manganese  ;  vitrification 
with  earths,  259 ;  union  with  fixed  alkalis,  ib.  remark- 
able changes  of  colour  of  its  alkaline  solution,   260, 

Oxide 


«  *•• 
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See  mineral  chamcLon,  Reciprocal  dccompositioa  with 
ammonia,  26 1  ;  action  with  salts,  26*2  ;  phenomena 
of  the  coloration  and  discoloration  of  glass  by  this 
oxide  and  its  combination"^,  26*3  ;  great  utility  of, 
263. 

Oxide  of  manganese,  native,  is  the  only  well  known  ore  of  man- 
ganese, V.  233.  See  ore  ofmangane6C ;  natural  history 
of,  ib.  three  principal  varieties,  according  to  the 
state  of  oxidation,  234  ;  physical  properties  of  each, 
ib.     See  al&o  perigord  ttone  ;  black  icad. 

of  mercury,  methods  of  obtaining  in  two  states  of  ox* 

idation,  V.  406*.  See  ethiops  per  ^te  ;  red  precipitate  ; 
black  oxide  of.  mercury  ;  red  oxide  ofmercnrif.  Reduc- 
tion by  hid rogen  and  carbon,  414;  combination  with 
])hosphorus,  4l6.  See  pko^phuret  of  mercury^  With 
sulphur,  417*  Sccethiops  mineral;  black  sulphuret  of 
mercury  ;  sulpkuratcd  oxides  of  mercury.  Decomposi- 
tion b^  metals,  430  ;  produced  by  agitating  the  me- 
Xal  with  water,  431  ;  action  with  metalhc  oxides, 
4>33  ;  formation  and  combination  with  acids,  434.  See 
^he  different  «a/f4  of  mercury  ;  white  oxide  of  mercury  m 
'4'he  action  of  muriatic  acid  \'aries  according  to  the 
state  of  oxidation  in  which  they  are  found,  466 — 470. 
See. the  muriates  of  mercury.  Combination  with  alkalis, 
^99'*  reciprocal  action  with  ammonia,  ib.  Scq.  ammonia' 
co-mercurial  nitrate.  Have  ho  action  on  any  of  the 
salts,  except  the  muriates,  501 ;  uses  of,  502. 

^  .  —  black,    is  produced    at  a  low    tempera* 

lure  with  contact  of  air,  v.  407  ;  is  restored  by  the 
action  of  fire  or  light,  408 ;  proportion  of  oxi^en  in 
it,  ib.  is  the  drst  term  of  the  oxidation  of  mercury  in 
all  cases,  409.  See  tthiops  per  sc.  Combination  with 
sulphur,  417<     See  etkiojfs  mineral, 

— native,  v.  39,5.  See  ores  of  mercury, 

•    '  ■  •red,   is   the    complete  oxidation  of  mer- 

cury, V.  409  ;  processes  for  preparing  it  by  heat, 
ib.  contains  nearly  a  tenth  of  oxigen.  412  ;  properties 
of,  ib.  reduction  by  heat,  ib,  has  been  the  source  of 
one  of  the  most  important  discoveries  in  chemistry, 
413.  Sec  ox /gen  gas.  Theory  of  its  conversion  into 
black  oxide  by  agitation  with  running  mercury,  ib». 
action  of  hidrogen,  414;  of  carbon,  415;  combina- 
tion with  phosphorus,  4l6* ;  with  sulphur,  417  ;  is 
/:ouverted  into  white  oxide  by  the  sulphureous  acid, 
4^0.  S^  white  oxide  of  mercury .  Method  of  obtain- 
ing 
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ing  by  nitric  acid,  45$ ;  the  oxide  6btahM  in  Adi 
vvay  differs  from  the  other  by  bdng  combiQed  with  i^ 
Htcie  azotic  gas,  460. 
Oxide  of  mercury,  sulphurated^  blach,  productfon  of,  r. 
420 — 481.  See  etkiopa  mincrtu  ;  black  m^kvret  ^ 
mercury. 

.     ••■  I  ■  I     r       •   Mil,  ■ ,    ffd,  mctbodi  of prepar- 

ii)g,  V.  421.  See  ctffiM^tff*.  Opinions  of  (li^tenl  au* 
thors  r^^p^ctjng  the  proportions  of  its  j^rincip^,  422 ; 
characteristic  pr(»i>ertieH  of,  425 ;  theory  of  its  pr5>duc- 
iion  in  the  humid  way,  427 — 48)  ;  is  obtaineH.  from 
the  decomposition  of  super- oxigt^niited  niiinate  of  merr 
cnry,  by  snlphu rated  oxide  of  arstoic,  485.  See  cm* 
r^abar  of  arsenic, 

■'■  I'-** ■''''>■'    i>-  "!V  •'  •''■       \'ioletHt>louf^ ^roducr 

tion  of,  V.  4S6.     %ee  etAUmtd  cinnabar  ^  OMHrnam/* 

.  -,=^ white,  production  of,  v.  4SQ;  contains  less. 

oxigen  than  the  red,  451  ;  depriveti  iRlric   acid    o{ 
oxigen,  and  passes  to  its  nitfjcii^fifm  of  MidaUon^  at  % 
high  temperatui^,  460. 
-metallic,  their  combinations  not  to  p^tmai^ent  as  that 
o(  water,  P.  D.  7 1 ;  may  ^xist  natijiralty  t  or  be  produce^ 
by  art,  ii.  27.     S^  each  ^sidt.    Ptiysical  properties  of, 
ib.  the  causticity  and  poisonous  quality  6^  owing  to 
their  weak  affinity  for  oxigen,  ib.  methotit  of  prepar- 
ing, 26  ;  are  capable  of  uniting  to  difli^reiyt  quantities 
9f  oxigen,  ib.  the  action  of  light  redi^ces  tbem  to  the 
metallic  state,  29; 'their  aiSnity  for  oxigen  modifies 
the  .action  tif  bea^  ib.  afote  causes  no  change  in,  30; 
the  (lecomposftion  of  some  by  hidrogen   fomos  water^ 
ib.  habitudes  with  combustible  bodies,  ib.  actioi)  with 
metals,  31  ;  with  yrater,  32;    reciprocal    action  on 
each  otjier,  ib.   their  spontaneous  production    by  the 
air  requires  different  tempcratunes,  v.  52.     Sec  oji'jfti- 
iion  of  ynetala.    Characteristic  properties  of,  56 ;  rN 
action  with  different  metals,  65  ;  those  found  in  vt-gc- 
table  substances,  viii.  13o — 136. 
-of  roolyhdcna,  production  and  properties, of^  ▼•  134; 
uses  of,   137. 
-  native,  se^ar«  ofmcttfis* 

•  of  nickel,  production  and  properties  of,  v^  1!22; 
formation  and  combination  with  acids,  224.  See  the 
different  salts  of  nickct.  Vitrification  witll  the  eorths, 
2J26 ;  slight  solution  in  fixed  &lkuli^,  ib.  is  very  so- 
luble in  ammonia;  ib.  action  with  suhs>  2'^7;  usis  ot, 

OOfi 


OtMK  of  iDckel,  nati^,  nahirftl  history  of,  y.  S09.    See  oret 

of"  nickel. 
%ai    '■     of  phosphorus,  red,  it  the  product  of  the  rapid  com* 

*         bitstioii  of  the  base,  ii.  35' 
0,^       '        •  white,  is  obtained  when  phosphorus  ia 

slowly  burned  by  water,  i.  ^65  ;  ii.  39. 
6f  pfatina,  phenomena  of  its  production  by  the  eleo* 
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trie  shock,  yi.  571  ;  and  by  inflammation  in  a 
holding  water  in  the  state  of  yapour,  586  ;  decompo* 
'  sition  by  metals,  587  »  cannot  he  formed  by  any  add 

.  except  the  muriatic,  in  its  three  states  of  super-oxi* 
genation,  588,  See  also  muriate  qfpiatinQ.  Are  pnH 
duced  in  different  states  of  oxidation,  by  decompo*^ 
tng  the  muriate  with  alkalis  and  earths,  592  ;  n  Juo-> 
tion  by  heat,  59^  ;  combine  with  earths  by  vitrificft-r 
flon,  59s ;  are  formed  by  the  action  of  the  nitrate 
and  super-oxigcnated  muriate  of  pot-ash,  ib. 
^ — ^'-^  primntve  biliary,  i  1.35, 

«^  of  silver,  opinions  respecting  the  practicability  of 
forming  them  by  contact  of  air,  vi.  420  ;  different  expe- 
riments and  processes  by  which  they  have  been  formed 
by  heat,  ib.  by  the  electric  shdck,  41'7 ;  easy  re<luction 
tU  438  ;  decompositipQ  b^  hidrogen  and  carbon,  429; 
and  by  phospborus,  430 ;  action  with  metals,  440 ; 
j^nauionand  combinatroi^  with  acids,  441.  See  the 
different  iatts  qfsHver.  Absorb  carbonic  acid  from  the 
i(tmosphere,  468;  form  coloured  glasses  with  some, 
earths,  471 ;  solubility  in  arafmonia,  ib.  Sec  oarmoai- 
UCtti  oidderfsilvtr  j  fulminating  nicer. 

-  ^-«-^= — '—^  ammoniacal,  ptepanition  of,  vi.  452 ;  ful« 
miruuing  properties  of,  453  ;  phepomena  of  its  pro- 
dticHon  and  decomposition,  454. 

^       ■  sulphuiutedji  is  analogous  to  sulphuret  of 

ti|yer,  vi.  431. 

-  of  sulphur,  production  of,  i.  276 ;  ii.  33. 

-  of  tellurium,  production  and  properties  of,  v.  366; 
rapid  reduction  and  explosion,  when  heated  with  char- 
coal, ib.  370  ;  formation  and  combination  with  acids 
367.  Sec  the  different  $ait$  ofteHurium.  Action  with 
alkaline  sulpburets,  369*  S^  Mvtpkurated  oxide  of  tel^ 
lurium.  Easy  solubility  in  liquid  caustic  alkalis^  370. 

sulphnrafegd  or  htdro-sulphurated,  pro- 
duction and  properties  of,  y.  369, 
^  ternary,  ii.  35, 
of  tin,  different  states  of  oxidatii»n  produced  by  air 
and  the  action  of  caloric,  vL  19.    See  the  grey^  violet'^ 

colinaretU 
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colouredi  and  "ti^Ue  oxides  of  tln^  and  putty  of  tin, 
I  Sublimation  and  vegetation  of,  22 ;  their  various 
shades  occasioned  6y  different  proportions  of  oxig^o, 
23 ;  difficult  reduction  of,  24  ;  combination  whh  sul- 
S  phur,  26.  See  aurum  musivum  j  sulphurated  oxide  of 
tin.  Decompose  hid ro-sulpbu rets,  27-  See  kidro-sul* 
pkurated  oxide  of  tin.  Produced  from  the  decomposi* 
tion  of  water  by  tin^  33  ;  reciprocal  action  with  me- 
tals and  metallic  oxides,  ib,  formation  and  combina- 
tion with  acids,  35.  See  the  different  salts  of  tin.  Im* 
portant  phenomena  of  the  production  of^  by  nitric 
acid,  40 ;  solubility  in  alkalis,  41.  See  also  stannate 
of  pot-ash.  Varieties  produced  by  the  action  of  muri« 
atic  acid,  43.  Seethe  different  muriates  nftin.  Form 
pulverulent  salts  with  metallic  acids;  55  ;  combination 
with  alkalis,  ib,  union  and  vitrification  with  earths, 
56\  See  enamel;  formation  and  combination  with 
salts,  57  ;  obtained  iagreat  purity  by  the  action  of  the 
super-oxigenated  alkaline  muriates,  6l  ;  uses  of^63t 
See  putty  ;  tnamcL 
\               ■  distic,  vi.  11.     See  ores  of  tin, 

/  ^tyy  the  first  stage  of  oxidation,  vi.  20.;  pro- 

portion of  oxigen,  and  easy  reduction  of,  21 ;  detonates 

with  nitre,  57. 

■     ■ hidro-sulphiiratcd,  production  of,    vi.   27 — 

Q\,  See  also  aurum  muaivum  j  sulphurated  oxide  of  tin, 

: native,  is  the  most  frequent   ore  of 

the  metal,  vi,  10  ;  natural  history  of,  ib.  varictic5  of, 
11 ;  the  native  tung*>iate  of  lime  has  been  mistaken  tor 
oue,  ib.  physical  properties  of  each  variety,  ib.  See 
ores  of  tin, 

■  ■—    '  '  sulphurated,  artificial,  preparation 

of,  vi.  26 — 42 — 46 — 58.  See  aurum  musirum.  Phe- 
nomena of  its  formation,  5J9  ;  comparison  with  siil- 
piiuret  of  tin,  ib.  uses  of,  6l  ;  contains  hidrogen,  ib. 
Sec  hidfO'Sulphurated  oxide  of  tin, 
■ : native,  na- 
tural history  of,  12  ;  varieties  of,  ib,  component  part*? 
of,  13.     See  ores  of  tin. 

violet- coloured,  vi.  22. 

■  "  : \ylnte,  the  product  of  the  complete 

inflammation  of  tin,  vi.  21;  is  precipitated  from 
muriate  of  tin  by  alkalis,  44;  is  the  basis  of  ena- 
mels, 56, 

4  Oxid« 
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Oxide  of  iitanium«  or  red  schorl,  cbaractemtki  cf^  v,  154. 
Sea  titanimn.  Natural  history  of,  156*.  Se^MilSb  tagir 
nite.  Physical  properties.  of>  157  »  difficult  xeductioii 
of,  158;  action  of  caloric,  159;  of  combustible  sub- 
stances, l6o  ;  cxperim^ts  un  its  action  with  variout 
metallic  oxides,  l6l  ;  action  with  ackls,  l64.  See  the 
salts  of  titanium.  Phenomena  of  its  precipitation  from 
acids  by  alkalis  and  alkaline  salts,  168.;  action  with 
alkaline  salifiable  bases  and  ^alts,  I69  ;  uses  o^l7U 
See  ores  of  titanium ;  carbonate  of  titaniunu 

■  of  tungsten,  formation  and  properties  of,  v.  129.  Sec 
tungstic  acid. 

' of  uranite,  unsuccessful  atrcrapts  to  reduce^  v.  17*— 

178 :  natural  history  of,  177.  See  ores  of  uranite, 
Methods  of  reducing,  178  ;  action  with  combustible 
bodies,  180;  combination  with  acids,  ISl.  See  tb« 
different  salts  of  uranite,'  Precipitation  of  its  acid  so- 
lutions by  various  re-agents,  182  ;  action  with  saiite- 
ble  bases  and  salts,  ib.  use  of,  18C. 

■■  variable  binary,  ii.  35. 

■  of  zinc,  varieties  produced  b}*  the  action  of  air  and  . 
caloric,  v.  522.  See  the  ^rcy;  tvhite  ;  yellow;  and  suh^ 
limed  oxides  of  zinc.  Reduction  by  hidrogen  gas,  526'  ;. 
union  with  phosphorus,  ib.  and  with  sulphur,  S27  \ 
phenomena  of  the  production  of,  by  the  decomposi- 
tion of  water,  530.  Stc  uhite  oxide  of  zinc.  Arc  form- 
ed by  the  action  of  zinc  on  the  metallic  oxides,  531  ; 
formation  and  combination  with  acids,  y^9,.  See  the 
different  salts  of  zinc»  Fusion  and  vitrification  with  the 
phosphates  aiid  borates,  548  ;  powerful  attraction 
for  acids,  ib.  uses  of,  549- 

"  '' —  grey,  is  a  comrascncement  of  oxidation,  vi. 

523  :  phenomena  of  its  production,  by  the  decompo- 
^tion  of  water,  530. 

native,  natural  history  of,  v.  513;  physical 

properties  of,  ib.  becomes  electric  by  heat,  ib.  have 
been  confounded  with  the  carbonate  of  zinc,  514.  See 
carbonate  of  zinc  ;  ores  of  zinc  ;  calamine. 

»■■ sublimed,  is  produced  by  the  rapid  com  bus* 

tion  of  zinc,  v.  524  j  propbrtion  of  oxigen  in  it,  525  ; 
phpical  properties  of,  ib.  caimot  be  reduced  witiiout 
great  difficulty,  ib.  utility  of  further  Investigating  its 
nature,  526.  See  fomphf^  j  Jiowcr^  of  zinc;  pAilo* 
sojihical  wool,  •    . 

e  I         white,  singular  pheoomaicMi  of  itT^roduc^ 

tioo  from  the  decovpovtipa  of_« 


>illitxdn  witti  Ml]^umms  Add,  538.  Set  Mj^H  M 
^  Mphwrated  nutphitt  rftif^.  It  pr6duced  by  the  ac- 
tion of  ati^t  641*«-»54d^^545 ;  and  of  aihnumia, 
445- 
Osdde  of  Titit^  y«lloW|  ti  A«  exttfcm^  6f  oxidati^ft,  by  tiie 
immediate  action  6f  calorie,  v.  523;  {>Tdportion  of 
6x»gen  xt  it,  ib.  easy  rednction  of,  ib, .  ^ 

Qxidubs,  are  metals  in  the  moH   sli^tly  oxidated  states 

P.  D.  70. 
■  "'*^  of  ii^n,  Ti.  17t. 

,  i>  65 ;  is  a  simple  body,  156 ;  its  importance  in  cBe- 
mistry,  193 ;  its  mobt  permanent  character  is  that  of 
attracting  and  being  attracted  with  such  force  as  not' 
f6  be  obtained  uncombined,  194  ;  signifies  that  which 
prddaccs  acids,  ib.  history  of  its  discover  and  nomeiH 
clature^  ib.  is  the  most  indispensible  condition  of  com- 
bustion, 196 ;  exists  in  three  states,  ib.     Se#  gm^  ttr* 
igen.  Must  not  be  confounded  with  the  gas  af  which 
it  is  the  base,  198  ;  is  absorbed  by  combv»tibIe  bodies 
during"  combustion,    199*     See  combuition.     May  ha 
Combined  with  burned  bodies  in  difforenit  profk>fttoDS, 
200 ;  its  passage   from  one  state  of  combination  to 
Another,  affects  the  temperature,  2()l  ;    its  properties 
must  he  examined  in  its  combinations,  202  ;  b,  in  a 
great  degree,  the  cause  of  sapidity  in  bodies,  203 :  is 
the  source  of  acidity,  whence  its  nume,  ib.  communi* 
cates   colour  to  a  conudcrable  number  of  its  com- 
pounds, ib.  possesses  also  the  property  of  discolouring 
organized  substances,  204* ;   its  action  in  Tegetation 
and  animaliaation,  ib.    its  accumulation  in  organic 
compounds,  operates  their  decomposition,  ib.  mediae 
nal  and  caustic  properties  derived  from   it,  ib.  is  ont 
of  the  most  powerful   ahd  energetic  agents,  205  ;  its 
influence  and  abundance  in  nature,  ib.  its  combination 
with  hidrogen  forms  water,  i39»     See  XLaUr^  and  gas^ 
hidfogen.     Union  with  carbon,  2-^9-     See  gas^  car* 
bonic  acid.   When  united  to  ylhosphorus  is  at  the  maiU 
mum  of  concrescibility,   563.     See  actV,  phuphoric. 
Combination  with  sulphur,  275.     See  acld^  sulphuric. 
Absorption  by  metals*,  293.  See  the  v/lelallic  acids  and 
oxides.    Its  super-abundance  or  deficiency  in  the  blood 
supposed  to  be  the  source  of  diuases,  x,  6/8  ;  specrfic 
remedies  proposed,  579- 

3  Oxigenaiioa 


Oxjgenation  of  bodies,  phenomena  of,  i.  SOI  ;  ii.  !•    Sec 
oxidation  ;  oxi^tn  ;  oxigen  gas  ;  a«d  each  acid  wi  ^Jtide^ 

Oxyand,  viii.  288.   x.  48 !• 

Packen,  vii.  3 1  ^^^  1 4t^S56. 

Pajot  Deschannes,  viii.  383* 

Pallas,  ▼•  381 ;  vi.  l63. 

Pancreas,  ix*  9 — 11 ;  x.  12.  See  juiccy  pancreaiie* 

Paper,  its  chemical  analysis  afibrds  the  saoie  products  t%  k* 
cula,  vii.  401 ;  may  be  used  as  food,  402.  See  ye* 
cula, 

Pbpin,  ix.  382. 

Pacacelsus,  P.  D.  57;  i.  25—71—213;  ii.43;  ▼.  84;  vii. 
317 ;  X.  289. 

Parker,  ii.  228  ;  vii.  356. 

Parmcntier,  vii.  404  ;  viii.  325  ;  ix.  43—114 — 174-P-224— 
481-T494— 499— 502— 522— dS6*-542. 

•  Particles,  constituent,  i.  74. 
■■  integrant,  i.  92. 

■'  ■  ■  ■        primitive  integrant,  of  cry«tals,  ii.  37SU. 

Parting  assay,  various  processes  of,  vi.  513* 

Pascal,  t.  210. 

Pastel,  viii.  82—87. 

Patience,  root  of,  viii.  81. 

Patine,  vi.  338. 

Payen,  x.  22. 

Pearl,  natural  history  of,  x.  471  ;  properties  ot^  ib.  analysis 
of^  474  ;  uses  of,  475.     See  also  mother  ofpcarL 

'    ■  ■>     white,  v«  283.     See  magisicri/  of  bimnUA,  liae^ at, 
289.     See  vkitc  oxide  <^  bismuth. 

Pearly  matter  of  Kerkriu^us,  v.  349. 

'  Pearson,  ii.  44 ;  iii.  337  i  iv.  4 ;  x.  ^SS-^^-SOS*— 3il— ;312« 

Peat,  99eturf, 

Pecbblende,  v.  172 — 176.    Siee  9ra4f  wrmnilttu 

PachJio,  ix.  «71 ;  x.  80. 


Felletier^  J.  259— 280  ;  ii.  76— 313— 322;  iii.  27-^— 339— 
XV,  14—18^40—42—360  ;  v.  60—109—130—134 
— 1 3d.— 1 42 — 1 96  —223—246—3 1 1  -382—385^ 
415  i  vi.,5— 2.V— 42— 47— 51— 53 — 58—60—97— 
227— 327— 344— 360^366— 377--n379— ^30— 5G1 
— 519— 542— 557--573  ;  vij.  411 — 452 — *55  ;  viii. 
50 — 235;  ix.  394  ;  x.  283. 

tercival,  vi.  112.  x.  292. 

Feres,  viii.  280. 

TendQtf  description  and  varieties  of,  ii.  437 ;  analysis  of 
469. 

Ferry,  a  product  of  vinous  fermentation,  viii.  176, 

Fetit^  ix.  97—421. 

Fetiifaction,  of  vegetables/ phenomena  of,  viii.  343;  of  aniinai 
substances,  ix.  157< 

Fetroleum,  see  bitumen^  liquid. 

Petro<^silex,  descriptioaand  varieties,  of,  ii.  417,  anal^-ses  of, 
464- 

Pctunzte,  ii.  417. 

Phagadenic  water,  v.  478. 

Fbarmacological  chcmistiy,  i.  10. 

Pharmacy,  intimately  connected  with  chemistry,  P.  D.  10. 

Phenomena,  chemical,  of  nature  and  the  arts,  i.  121  ;  incluiled 
under  four  general  titles,  123  j  are  owing  to  relative 
attractions,  143;  arc  affected  by  climate,  192. 

Philemon,  viii.  335. 

Philosophical  chemistry,  i.  6 ;    origin  of,  28 ;  its  investiga 
tions  unlimited,  122. 

Philosophy  ofchcraistiy,  P.  0.27, 

natural,   its  progress  aictcd  by  CApcrimcnlal  cBc- 

mbtry,P.  D.  12. 

Phlegm,  ii.  8. 

Phlogiston,  a  term  applied  by  Stahl  to  combined  fire  and  tie 
parent  idea  of  philosophical  chemistry,  i.  31 — 54— 
64 — 71 — 183 — 224 — 271.  ^ee  azote;  caloric  :  sul- 
phur, and  inflammahlc  earth  of  Brcker,  Has  been  con- 
verted into  hidrx)gCR  by  majiy  modorn  chequtsts,  viii.SOjH 

Phosphates, 


Pliosp]iat<^s,  saline  combinations  with  the  phosphoric  acid.  Sec 
addj  phosphoric^  and  each  phosphate, 

alkaline  and  earth}',  history  of,  iii.  32^ ;  native  states 
of,  3*23 ;  the  greater  number  are  products  of  art,  ib. 
physical  properties  of,  324 ;  arc  inalterable  by  light, 
325 ;  arc  phosphorescent  during  fusion,  ib.  the  ac- 
tion of  air  attrvl)Utedto  atmospheric  water,  ib.  arc  in- 
capable of  decomposition  by  combustible  bodies,  32^; 
difficult  solubility  of,  ib.  form  coloured  vitrifications 
with  ihetlillic  oxides,  327  ;  deconi position  by  ncids, 
lb.  form  enamels  by  fusion  with  the  vitrifiable  earths, 
528  ;  their  various  uses  in  the  arts,  329  ;  enumeration 
of  the  species,  ib.  taste  of,  iv.  93;  arc  so' fusible  as 
to  be  used  as  fluxes,  109;  generic  characters  of,  145« 

»  of  alumine,  is  the  least  known  of  the  genus,  iii.  382  ; 

properties  and  decompositions  of,  ib.  appears  capable 
of  forming  an  acidulous  species,  ib.  specific  charac- 
ters of,  iv.  149 ;  reciprocal  decomposition  by  other 
salts,  197— 245— 248— 250— 253— 255— 25r— 2C0 
262— 2C4— 267— 29 1  — 306— 3 1 0—323. 

of  ammonia,  history  of,  iii.  363;  physical  properties 


of,  ib.  natural  historj'  of,  364  ;  preparation  of,  ib. 
action  of  caloric,  ib.  Sec  fusible  salt.  Cause  of  its 
easy  decomposition,  365  ;  becomes  slightly  humid  in 
moibt  air,  ib.  solubility  in  water,  ib.  phenomena  of 
its  decomposition  by  combustible  bodies,  366;  com- 
bination with  metallic  oxides,  ib.  action  with  acid^t 
367 ;  with  salifiable  bases,  ib.  with  salts,  368.  See 
also  ammoniaco-magnesian  phosphate.  Uses  of,  ib.  spe- 
cific characters  of,  iv.  147 ;  reciprocal  decomposition 
by  other  salts,   191—197—214—230—240—245 — 

248—250—253—255—257—261—^4—267—272 
—  276— 278— 28  J— 285— 288 — 291—297  —  298— 
302—304 — 306—308—310—31 1—318. 

-  ■  —  acid,  iii.  365 — tiSj. 

-  ammoniaco-magnesian,  history  of  its  discovciy,  iii. 
375  ;  physical  properties  of,  376 ;  artificial  prepara-* 
tjon  of,  ib.  action  of  caloric,  ib.  .is  unalterable  bj 
air,  377  ;  sparing  solubility  of,  ib.  decompositions  of^ 
ib.  component  principles  of,' 378  ;  may  become  s 
source  from  whence  phosphorus  can  be  easily  and 
abundantly  obtained,  ti79'»  specific  charactcn  of,  iv. 
148  ;  reciprocal  decompositions  by  other  salts,  248 — 
250 — 253 — ^255—257 — fSl — ^321 ;  component  parts 
of,  354. 

.  i.^.-.«*...««..ii«—  of  nriiMiij  cakidiy  pbenomena  of 

iti 


iU  ibirnation^  x.  Sl9i  ^<  easily  dis^gulslied  hj  lift 
physical  propertiM*  ib.  its  chemical  properties  more 
ambiauousy  $20^ 

Ao^hate  ofbaritas,  history  of»  iii.  330 ;  physical  properties 
ofy  ib.  pi-eparatioQ  of,  331 ;  is  fusible  by  caloric 
without  being  decomposed,  ib,  is  oncbangeable  by  air^ 
ib.  and  insoluble  in  water,  332  ;  can  only  be  decom* 
posed  by  sulphuric  acid,  ib.  use  of,  ib;  specific  cha- 
racters of,  iv.  145  ;  reciprocal  decomposition  by  other 
aalts,  1S4— 188— 191— 196— 205— 213— 221— 229 
—239— 245— 250— 276— 5?7  8— 282— 285—  287  — 
289—291—297—298-302—304—306—308—310 
•—313. 

mJ^ .-  calcareous,  see  phosphate  of  time* 

r^i.  ■  of  cobalt,  V.  20K 

of  copper,  methods  of  obtaining,  vi.  387  ;  >de1ds  a 
brilliant  grey  pbosphuret  on  being  heated  with  char- 
coal, 388. 
•*«  fossil,  generic  characters  of,  iv.  385. 

of  gliicinc,  history  of,  iii.   379;  pi»ysical  proper- 


ties  of,  380  ;  methods  of  obtaiping,  ib.  is  fusible  by 
heat  without  decomposition,  ib.  is  unalterable  by  air, 
381 ;  and  insoluble  in  water,  unless  in  tlie  acid  state, 
ib.  decompositions  of,  ib.  specific  characters  of,  iv. 
149;  reciprocal  decompositions  by  other  salts,  240- 
245— 248— 250—253—255— 257— 260— 251—264 
290—29 1—308-^  1 0—322. 

" —  of  iron,  artificial,  preparatioiis  of,  vi.  2S7  ;  ac- 
tion of  sulphuric  aeid,  29O  ;  is  reducible  by  charcoal^ 
ib.     See  also  supei-'saturaied  phosphate  of  iron, 

native,  is   the  syderite  or  water  iron  of 


Bergman,  vi.  132;  has  not  been  found  very  pure, 
183;  forms  a  phosphuret  when  heated  with  charcoal, 
ib.  it  is  doubtful  in  which  of  the  states  it  exists  in  the 
bog-on*s,  184.     Sec  ores  of  iron, 

■  "■  ■  /  '  JH!per»saturatcd,  or  with  excess  of  oxide, 
is  the  state  in  which  it  is  combiacd  with  and  commu- 
nicates the  rt'd  colour  to  the  blood,  i.v.  J 98 — 308. 

■■■  of  lead,  artificial,  methods  .of  obtaining,  vi.  123; 

decompositions  of,  124. 

•-— -  native,  has  been  discovered  in  many  va-* 


rieties,  vi.  tG  \  its  abundance  rendets  it  probable 
that  phosphorus  might  be  obtained  from  it  at  a  cheap 
latey  77*     ^ee  ores  t^  lead;  spatiose  kadi 

of  lime,  is  one  of  the  most  interesting  discoveries 


filf  mj^dern  chemistry,  jiii.  ^36}  hi^ory  gf,  jb.    Sec 


4 
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ilUo  apatite  ;  chrysolite.  Physical  properties  of,  338. 
Varieties  of,  ib.  natural  history  of,  339 ;  method  of 
obtaining,  340 ;  difficuH  fusion  of,  341  ;  is  not  de- 
composed by  heat,  ib.  is  unalterable  by  air,  ib.  and  in- 
soluble in  water,  342  ;  action  of  acids^  ib.  is  not 
totally  decomposed  by  sulphuric  acid,  344.  See  acid 
phosphate  of  lime.  Is  unalterable  by  salifiable  bases 
and  salts,  346;  analysis  of,  ib.  uses  of,  ib.  specific 
characters  of,  iv.  14^ ;  reciprocal  decomposition  by 
other  salts,  255 — 314 ;  component  parts  of,  353. 

t^otpWe  of  lime,  acid,  hibtory  of,  iii.  347  ;  physical  pro- 
perties of,  ib.  natural  history  of,  348  ;  artificial  pre- 
paration of,  ib.  igneous  fusion  and  vitrification  of, 
349;  attracts  the  humidity  of  the  air,  ib.  its  solution 
diminishes  the  temperature,  ib*  affords  phosphorus 
with  charcoal,  350 ;  is  not  decomposed  by  acids,  ib« 
all  the  salifiable  bases  combine  with  its  super-abun* 
dance  of  acid,  ib.  its  action  on  salts  is  not  ascertain- 
ed, 351  ;  analysis  of,  ib.  uses  of,  352  ;  specific  cha- 
racters of,  .  ivk  146  ;  reciprocal  decomposition  by 
other  salts,  248—253—257—260—261—264—267 
^69 — 314;  component  parts  of,  353.   • 

■  I  ■<  »■  -  calcalous,  physical  properties  of,  x.  317; 

chemical  properties  of,  318. 

fossil,  specific  characters  ofj  iv.  385; 


—  of  magnesia,  history  of,  iii.  371  ;  physical  pro- 
perties of,  ib.  natural  history  of,  372 ;  methods  of 
obtaining,  ib.  fusion  and  vitrification  by  caloric^  373  ; 
is  one  of  the  most  efflorescent  salts  known,  ib.  slight 
solubility  in  water,  ib.  decompositions  of,  374 ;  forms 
a  triple  salt  with  ammonia,  ib.  Sec  ammomaco^mag" 
nesian  phosphate.  Uses  of^  375  ;  specific  characters 
of,  iv.  148  ;  reciprocal  d^omposition  by  other  salts, 
330—240—245 — 248—250—253—2  .5—278—  288 
290—291—299—306—308—310—31 1—320. 

—  of  manganese,  v.   258. 
of   mercury,  methods  of  obtaining,  v.  495 ;  pro- 


perties of,  ib, 

metallic,  physical  properties  and  chemical  actioa 


of,  V.  73. 

—  of  nickel,  v.  226. 

of  pot-ash,  history  of,  iii.  352  ;  physical  properties 


of,  ib.  preparation  of,  353 ;  fusion  and  vitrification  by 
caloric,  ib.  deliquescence  in  air,  ib.  great  solubility  in 
water,  ib.  is  unchangeable  by  combustible  bodies, 
354  ;  decompositioA  of,  ib.  uses  of,  355  ;  specific  cha 
Vol,  XL  K  nictcx 
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ractcrs  of,  iv.  147  ;  recipi^oc&l  deoDinpositioii  by 
other  salts,  188— 1 91— 1$HS— 206—213 — ^221—230 
— 240  ««245— 248— 250— 257— 26 1—264  —267— 
272—275—276—278—280—283—485 — 288—290 
—291  —297— 298— 300— 302— 304— 306— 30a— 

310—311-317. 

Phosphate  of  silex,  is  the  vitreous  combination  of  phosphoric 
acid  with  siliceous  earth,  iii.  383 ;  properties  of,  ib. 
forms  triple  salts  by  fusion  with  alkalis,^  ib.  specific 
characters  of,  iv.  150  ;  reciprocal  decomposition  by 
other  salts,  253 — 325. 

of  silvery  methods  of  obtaining,  ri.  467;  properties 
of,  ib. 

— — -  of  soda,  history  of,  iii.  355  ;  physical  properties  ofy 
356 ;  natural  history  of,  iii.  357  ;  preparation  and 
purification,  ib.  aqueous  fusion  and  vitrification  of,  by 
caloric,  358  ;  propertii^  of  its  glass,  ib.  effloresces  on 
the  surface  only,  ib.  great  solubility  in  water,  359  ; 
inalterability  by  combustible  bodies^  ibr  its  action  on 
.  metals  is  favourable  to  their  union,  36o  ;  combination 
Trith  metallic  o?cides,  ib.  action  of  acids,  see  acid  pkos^ 
phateofsoda,  ib.  vitreous  union  with  earths,  361 ;  de- 
composition by  alkalis,  ib.  and  by  salts,  ib.  valuable 
properties  of,  362 ;  specific  chatacters  ofr  iv..  147;  reci- 
procal decomposition  by  other  salts,.  191 — 1S7 — 206 
—213  —221—230—240—  245—248 — 250 — 253— 
257—261—264—267  —272— 276— 27'«— 280— 283 
288—29 1—  297—298—300—302 — 304 — 306 — 30^ 
310— 311— JI7. 

acid,  properties  of,  iii.  360. 


~  of  soda  and  ammonia,  history  of,  iii.  368  ;  may  exist 
in  a  great  variety  of  proportions,  369;  properties  of,. 
370  ;  passes  into  the  state  of  acid  phosphate  of  soda, 
by  long  exposure  to  aiis  ib.  and  by  distillation,  ib. 
See  acid  phosphate  of  soda.  Analysis  of,  ib.  an  impor- 
tant object  of  chemical  research,  371  ;  specific  cha- 
racters of,  i  v.  148;  reciprocal  decomposition  by  other 

salts,  206— 248— 250— 253— 257— 276— 290— 319; 
component  parts  of,  354. 
—  of  strontiun,  history  of,  iii.  333  ;  physical  properties 
of,  ib.  two  methods  of  preparing,  ib.  the  purple  phos- 
phoric light  it  emits  during  fusion,  is  its  characteristic 
indication,  334 ;  is  unalterable  by  air,  and  insoluble 
in  water,  ib.  is  only  decomposrable  by  sulphuric  acid 
and  baritcs,  335  ;  diifers  t'rum  phosphate  of  barites  in 

being 


being  capable  of  being  further  acidulated,  tb.  See 
acid  phosphate  of  strontian.  Analysis  of,  ib.  specific 
characters  of,  iv.  146 ;  reciprocal  decomposition  by 
other  salts,  196—213—229—245—248—250—278 
282—289—29 1—298—302—304—306—308—3 10 
— 3l6  ;  component  parts  of,  353. 

Phosphates  of  strontian,  acid,  production  and  properties  of,  lii. 
335. 
■      of  tin,  methods  of  obtaining,  vi.  53. 

of  uranite,  V.  J81. 

of  zinc,  methods  of  obtaining,  v.  543 ;  its  characte- 
ristic properties  unknown,  ib. 

— —  of  zirconc,  history  of,  iii.  382;  iv.  149;  reciprocal 
decomposition  by  other  salts,  248 — 250 — ^25^ — 255 — 
257—260—262—267—269—324. 

Phosphites,  saline  combinations  with  the  phosphoreous  acid, 
see  acidf  phosphoreous^  and  each  phosphite, 

— — »  alkaline  and  earthy,  history  of,  iii.  384 ;  their  cha« 
racteristic  properties  are  derived  from  the  acid,  386 ; 
are  all  the  products  of  art,  ib.  comparison  of  their  pro* 
perties  with  those  of  phosphates,  387  ;  fusion  and  vi« 
trification  by  caloric,  ib.  action  of,  the  atmosphere, 
388  ;  are  not  decomposed  by  combustible  bodies,  ib. 
action  of  water  and  metallic  oxides,  ib.  decomposition 
by  acids,  389;  order  of  the  affinity  of  the  salifiable 
bases  with  the  acid,  ib.  action  with  other  salts,  ib. 
enumeration  of  the  species,  390 ;  generic  characters 
'  of,  iv.  150. 

ofalumine,  history  of,  iii.  409;  physical  properties 

of,  410;  preparation  of  ib.  action  of  caloric,  ib.  inal- 
terability by  air,  ib.  is  very  soluble  in  water  and 
incapable  of  crystallization,  411  ;  decompositions  of, 
ib*  specific  characters  of,  iv.  153  ;  reciprocal  decom- 
position by  other  salts,  197 — 246—  249 — 253 — 255 
258—260—262—264—267—292—310—324-325. 
■  of  ammonia,  history  of,  iii.  404;  physical  properties 
of,  ib.  preparation  of,  405  ;  its  action  with  caloric  is 
the  most  interesting  and  distinctive  of  its  properties,  ib. 
theory  of  the  difference  of  this  action  from  thai  of  the 
other  phosphites,  406 ;  is  slightly  deliquescent,  407  ; 
and  very  soluble,  ib.  decompositions  of,  ib.  forms  a 
triple  salt  with  magnesia,  408.  S^  ammoniaco-magne" 
man  phosphite.  Proportion  of  its  principles,  ib.  specific 
characters  of,  iv.  152  ;  reciprocal  decomposition  by 
other  salts,  192—197—214 — 230— $41— ^46— 249 
253—255—258—262—264—267—272—276—283 

K  2  —286 


286— 28»— 292— 297— 299-^30$— 304— 307— 308 
— 310 — 312 — 322 — 323 — 324 — 325  ;  component 
parts  of,  356. 
.  rhosphites  amrooniaco-tnagncsian^  preparation  of,  iii.  408; 
properties  and  decompositions  of,  409;  specific  charac- 
tets  of,  iv.  1^3  ;  reciprocal  decoraposittoQ  by  other 
salts,  249—253—255—258—262. 
i— ^- —  of  barite3,hi8tory  and  properties  of,  iii.  393 ;  prepara?- 
tionofyib.  fusion  and  vitrification  of*  394  ;  inalterability 
by  air,  ib.  sparing  solubility  in  water,  ib.  decomposi- 
tions of,  395 ;  an  acidulated  variety,  ib.  proportion 
of  its  principles,  ib.  specific  characters  of,  iv.  151; 
n*ciprocal  decomposition  by  other  salts,  184 — 188 — 
192—197—206—214—221—230—241—246—276 
— 27S--283— 286— 288— 292—  297— 1299—  *02— 
304 — 307—308—3 1 0-r3 1 4—3 1 5—3 1 6—3 17—318 
519—323—321—322—323—324—325 ;  component 
parts  of,  355. 

--  of  glucincf  has  not  been  examined,  iii.  409 ;  iv.  153  ; 
reciprocal  decomposition  by  other  si^lts,  241 — 246 — 
249—^253—255—258—260—262—264—292—308 
310—824—325.  ; 

-  of  lime^  history  and  properties  of,  iii.  391 ; '  prepara- 
tion of^  lb.  action  of  caloric,  392  ;  is  unalterable  by 
air,  ib.  and  insoluble  in  water,  ib.  difficult  decompo- 
sition of,  ib.  forms  iai^  acidulous  variety,  ib.  See  acid 
phosphite  of  lime.  Proportion  of  its  principles,  395; 
specific  characters  of,  iv,  150;  reciprocal  decompo- 
sition by  other  salts,  255—315—317 — 318 — 319— 
320 — 321—322—323—324 — 325  ;  pomponent  parts 
of,  355. 

acid,  history  and  properties  of,  %ec phosphife 

of  lime;  specific  characters  of,  iv.  150;  reciprocal  de- 
composition by  other  salts,  253 — 258 — 260—262— 
264—267—270. 

-  of  magnesia,  history  of,  iii.  396  ;  physical  properties 
of>  397  ;  preparation  of,  ib.  fusion  and  vitrification  by 
caloric,  ib.  efilorcsces  in  the  air,  ib.  solution  and  en's- 
tallization  of,  .398  ;  decompositions  of,  ib.  proportion 
of  its  principles,  ib.  specific  characters  of,  iv.  151  ; 
reciprocal  decomposition  by  other  salts,  230—241 — 
246—249—253—255—278—288—292 — 299—307 
—308—310—312 — 322—323—324 — 323;  com- 
ponent parts  of,  355. 

•   metallic,  are  >«ry  little  known,  v.  7^* 

-  of  poi-ubh,  hibtory  of,  iii.  399  J    physical  properties 


of,  ib.  preparation  of,  ib.  action  i»ith  caloric,  400 ; 
is  slightly  moistened  by  air,  ib.  and  very  soluble  ia 
-  .  Mrater,  ib.  peculiar  circumstances  of  its  decomposi- 
tion, ib.  proportion  of  its  principles,  401  ;  specific 
characters  of,  iv.  4152;  reciprocal  decomposition  by 
other  salts,  188—192—1.97—214 — 221 — 230—241 
—246—249—258—262—264—267—272—  275  — 

276— 278— 28 1— 283— 286— 288--292— 297— 299 
300—302—304—307—308—310—312—316—318 
—319—320—321  —322—323  —  324—325  ;  com. 
ponent  parts  of,  356. 

Phosphite  of  soda,  history  of,  iii*  401  ;  physical  properties 
of,  ib.  preparation  of,  402 ;  action  of  caloric,  ib. 
effloresces  in  the  air,  ib.  great  solubility  of,  ib.  decompo* 
sitions  of,  403  ;  proportion  of  its  principles,  iU  uses  of, 
ib.  specific  characters  of,  iv.  152;  reciprocal  de- 
composition by  other  salts,  192-^197— 206—2 1-^— 
22 1  —230  —24 1—246—249—253—258—26 1— 264 
—267—272—276—278-^81—283—288  —  292  — 
597—299—300—302—304-  307— 308— 310— 3 1« 
318—319—320—321—322—323—3^4—325;  com- 
ponent parts  of,  356. 

■  ■!  ^  of  strontian,  appears  to  resemble  the  phosphate,  iii. 
396 ;  iv.  1.51 ;  reciprocal  decomposition  by  other 
«lts,  197—214 — 230— 24<— 249— 278 — 283 — 292 
299—302—304 — 307-  308—310—315—318—320 
32 1—322— 323— 324— 325, 
'  ■■  ■  of  zircona,  iji,  4|  1  ;  iv,  153 ;  reciprocal  decompo- 
lion  by  other  salts,  249 — 253 — 255 — 258 — 26o — 
262—267—370, 

PliMpliorcscfnce,  general  cause  of,  i.  l66|  is  a  property 
distinct  from  that  of  phosphorus,  256.  See  ligiU  and 
phosphorus^ 

-Phosphorus,  is  an  undecomposcd  combustible  body,  i.  255  ; 
signification  of  the  term,  256 ;  its  quantity  inconsi- 
derable not%\ithstanding  the  improvements  in  the  art 
of  extracting  it,  ib.  history  of  its  discover)'  and  the 
subsequent  researches,  257  ;  natural  hisi«»ry  of,  25p ; 
is  always  extracted  from  animal  matters,  V60  ;  phybi- 
cal  properties  of,  ib.  is  slightly  altered  by  lii;ht,  2oi  ; 
action  of  caloric  at  diifercnt  degrees  ot  t»^i:iporaiure, 
ib.  methods  of  puriiying,  262 ;  is  not  burned  in 
oxigen  gas,  unless  in  a  state  of  fusion  when  brought 
into  contact  with  it,  ib.  of  all  combusOble  butiics  it' 
disengages  most  caloric  from  oxigen  gas,  263  ;  rhe<*^- 
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mcna  of  its  slow  combustion  in  atmospheric  air,  ib. 
proposed  for  eudiometric  researches,  26'4.  See  Hvfft^ 
boldi's  eudiometer.  Cannot  be  preserved  unless  the  air 
is  absolutely  excluded,  265  ;  rapid  combustion  in  at- 
mospheric air,  266  ;  caution  against  raising  the  tem- 
perature during  experiments  with,  267  ;  theory  of  its 
£xity  in  oxigcn  gas,  ib.  is  dissolved  with  facility  in 
-    azote  gas^  268.     See  gas,  phosphorated  azotic.     Com* 

/.  '  . .  bination  with  hidrogen,  ib.  See  gas^  phosphorated  hi' 
drogcn.  Its. direct  combination  with  carbon  not  known, 
26*9 ;  ^ts  uses  are  still  but  limited,  ib.  appears  to  be 
a  poison  to  animals,  ib.  great  value  in  chemistry, 
270 ;  process  for  preparing,  iii.  342;  is  frequently 
met  with  in  vegetables,  viii.  135. 

Phosphorus,  Baldwin's,  iii.  185 — 221.  See  nitrate  and  ni- 
trite of  lime, 

■III   ■  I^ologna,  iii.  32.     Sec  sulphate  of  barites.    Bo- 

logtia  stone, 

IJomberg's,  iii.  268 — 283.     See  muriate  of  lime. 

sulphurated,  i.  281*     See  phosphorated  svlphvr 


tLTid-^sulphur, 

of  urine,  the  third  epocha  of  animal  chemistry, 


takes  its  rise  from  the  discovery  of,  ix.  36 ;  experi- 
ments and  investigations  into  its  nature  and  prepara- 
tion, ib.  X.   151. 

Phosphuret,  of  antimony,     methods  of  preparing,  v.  311; 
properties  of,  312. 

■  of  arsenic,  methods  of  preparing,  v.  93 — 111. 

of  l>a riles,  ii.  265. 

— ■ of  cobalt,  methods  of  preparing,  v.    I96;  pro- 
perties of,  ib. 

of  copper,  methods  of  preparing,  vi.  344 — 388  : 


properties  of,    345. 

of  gold,  methods  of  preparing,  vi.  501. 

of  iron,   methods  of  preparing,  vi.  183 — 227— 


/  1  J  C?' 

288  ;    is  the  cause  of  the  bad  qualities  of  cold  short 
iron,  229.     See  a\so  phosphate  of  iron;  st/derite, 

of  lead,  metliod  of  preparing,  vi.  97;  proper- 


ties of,  98. 

of  lime,   method  of  preparing,  ii.  238 ;  proper- 
ties of,  239;  Jts  decomposition  by  water,  ib. 
—  '  hidrogenated,   ii.   239- 

of  manganese,  methods  of  preparing,  v.  246. 

of  mercury,  difficulty  of  its  preparation^  v.  415 ; 

experiments  to  form,  ib,  properties  of,  417, 

PkpSphttTct, 
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Pbospdiuret,  metallic,  i.  295;  ii.  69;  v.  60. 
— —  of  nickel,  methods  of  preparing,  v.  253. 
■  of  platina,  methods  of  preparing,  vi.  573 ;  it$ 

reduction  affords  pure  malleable  platina,  57  4. 
'  of  silver,  methods  of  preparing,  vi.  42 J>." 

of  strontian,  ii.  318.     See  phosphuret  cf  baritetf 

'•  of  tin,  method  of  preparing,   vi.  25. 
of  zinc,  methods  of  preparing,  v.  526 ;  proper-^ 


■  tics  of,  527. 
Physics,  particular,  a  former  name  of  chemistry,  P.  D.  13. 

Physiology,  animal,  applications  of  chemistry  to,  x.  510. 
See  animals.  The  chemical  phenomena  of  Hving  and 
dead  animal  matter  not  the  same,  514.  Vital  func- 
tions. See  central  sensibility  ;  respiration  ;  circular 
tion.  Natural  functions,  see  digestion-^  secretion; 
nutrition  ;  ossification.  Functions  whicb  distingmsh 
animation.  See  irritaln'lUy ;  exterior  seiuibiUty.  Func- 
tion which  communicates  life,  see  generation*  Vi* 
nations  in  the  chemical  phenomena  of  life,  according 
to  the  structure  and  nature  of  anima^  569. 

— — — "  vegetable,  soe  vegetation. 

Picaid,   V.  390. 

Pigments,  white  obtained  from  zinc,  v.  354« 

Pinchbeck,  vi.  353. 

PincUiy  X.  94 — 375. 

Pissasphaltum,  sec  liquid  bitumen^ 

Pitch,  viii.  29. 

Jew's,  see  liquid  bitumen^ 
mineral^  see  liquid  bitumen^ 
'  mountain,  see  solid  bitumen, 
resin,  viii.  30.     See  galipot. 

Pit-coaly  see  coal. 

Plants,  sec  Tcgetables, 
animal,  ix.  67. 

Plaster,  burned,   iii.  52. 

'  stone,  sec  sulphate  of  lime, 

Platioa,  history  of,  vi.  555  ;  physical  properties  ©f,  558 ;  na- 
tural history  of,  56l ;  assay  of  the  ores  of,  5^3  ;  Jean- 
iiety's  process  for  obtainining  it  malleable  and  in  bare, 
Ji6o ;  oxidability  by  air,  5^.  See  the  oxides  of  pla^ 
Una,    Habitudes  with  combustible  bodiesi  572 ;  has 
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no  action  on  water  or  metallic  oxides,  586 ;  action  f  n 
acids,  587*  See  the  salts  of  Flatina,  Action  upon 
salifiable  bases  and  salts,  598  «  ui»^.  of,  601. 

Plating  oil  copper,  vi.  473; 

Plaip,  P.  D.  6;  i.  17—146, 

Plenck,  V.  408  ;  x.  38 — 43, 

Pliny,  ii.  81 — 102—388;  iv.  392  ;  vi.  66  ;  viii.  336, 

plumbago,  P.  D.  6^.     Sc^  carburet  of  iron. 

J^lumbite  of  lime,  vi.  199* 

Plumbum  ustum,  vi.  98. 

Pneumatic  apparatus,  improi^ed,  i.  43* 


*■  ■*  chemjsty,  origin  of,  P.  D.  17  ;  i- 49 ;  its  applica- 
pon  to  t^e  arts,  P.  D.  18  ;  importance  of,  19  ;  conso* 
lidation  of,  i.  62. 

Poemer,  viii.  90—99—285  ;  ix,  249. 

Poisons,  metallic,  theory  of  their  action,  ix.  194^ 

f  oli,  V.  485. 

Polycrcst,  see  is^lpAate  of  soda^ 

Pomet,  x.  417, 

Pompholix,  V.  524.     See  subtimed  oxide  ofjinc^ 

Porphyry,  ii.  448. 

Pot-ash,  history  of,  ii.  274  ;  has  been  but  lately  obtained  in 
its  purity,  275 ;  is  very  abundant  in  nature,  276 ;  opi- 
nions respecting  the  state  in  which  it  exists  in  plants, 
ib.  is  seldom  found  in  animal  substances,  ib.  exists  ia 
volcanic  productions  and  fossils,  ib.  methods  of  pre* 
paring  and  purifying,  277  }  physical  propcrtie^^  of, 
278  ;  is  unalterable  by  light  279;  fusion  and  volatiliza- 
tion by  heat,  ib.  absorbs  water  and  carbonic  acid 
from  the  atmosphere,  280  ;  habitudes  with  conibHS- 
tiblc  bodies,  ib.  great  attraction  for  water,  2  88  ;  its 
mixture  with  ice  lowers  the  temperature  consiiierably, 
289.  t^Qe freezing  mixfures.  Unites  with  several  me- 
tallic oxides,  290  ;  union  and  order  of  its  attractions 
for  acids,  29 1«  See  the  salts  of  pot -aslt.  Comparison 
of  its  affmities  with  those  of  the  other  acidifiable  bases, 
ib.  union  with  silex,  292.  Se^  glass ;  liquor  of  flints  i 
sificated potrush,  A^ts  upon  al^inine  in  tl^c  dry  and  bu- 
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mid  way,  29S  ;  its  inaction  on  the  other  earths 
dcrs  it  a  useful  rc-agent  in  purifying  them,  294 ; 
opinion  of  the  author  respecting  its  nature,  ib.  extcn- 
ftive  utility  of,  295  ;  may  be  restored  to  the  same 
form  and  the  same  activity,  after  having  been  em* 
ploycd  in  manufactories)  29^ ;  strong  analogy  witU 
soda,  308  ;  combinations  in  which  it  exists  in  vegeta« 
bies,  viii.  138. 

pot-ash  tin tim on iatod,  v.  34-9. 

■        —  nitrated,  sec  nitrate  ofpot^ash. 

"  ^  silicaied,  preparation  of,  ii.  292  ;  decomposition  hj 
acids,  ib.     See  liquor  of  [flints. 

^  vitriol  of.     See  sulphate  of  pot-ash.  * 

Pott,  ii.  198—297;  iii  322—369;  v.  130— 229— 274— 
287—529—546 ;  vi.  95  ;  vii.  330  ;  viii.  232  ;  ix.  37 
— 142;  X.  156—165 — 193—197. 

Poudre  des  Chartreux,  v.  335.     See  kernes  mineraL 

Pouget,  V.  269. 

poulletier  de  la  Salle,  v.  466  ;  vii.  334.  ix.  38 — ^ — ^389  ; 
X.  26—75. 

Powd«r,  Algaroth's,  v.  357 — 487-  Sec  white  oxide  ofunti" 
ntony, 

-  '■  of  Chevalleraye,  v.  358. 

w  fulminating,  composition  of,  iii.  170;  theory  ofiti 

detonation,  17  i- 
*  of  fusion,  composition  of,  iii.  172. 

— —  gold  or  silver,  ii.  439-     Sec  tnica. 

Prase,  ii.  399-     See  quartz^ 

Precipitant,  i.  107, 

Precipitate,  i,  1Q7  ;    uncertainty  and  inconvenience  of  dm. 

terra,  109. 
— —  per  se.     Sec  red  oxide  of  mercury. 

-  puipleof  Cassius,  vi.  542. 

red.     See  red  oxide  of  mercury^ 

— ro:>e- coloured,  x.  I8(>. 

^— !—  while,  of  mercury,   v.  483^ 

Precipitation,  i.   107 — 129. 
Predisposing  cause,  i*  115.. 

Prchnite,  description  and  varieties  of,  il.  433;  atialyie»  6i^ 

468. 

Pressure  of  tti€atmasphere>  universal  influence  of,  i.  211, 

Prcvost 


« 

Prcvost,  i.  22. 
Freussler,  v.  184, 

I 

Priestley,  i.  43—48—194—234  ;  ii.  102— 124— ie8--324 
328;  iii.  148;  iv.  33—396;  v.  412;  vi.  229;  ^n. 
51;  viii.  I69;  x.  620, 

Primitive  colours  of  light,  i.  lff3.     See  light. 

Prince's  metal^  vi.  354. 

Principium  sorbilc,  i.  195. 

Principles  of  bodies,  opinions  of  the  earl}*  chemists  respecting, 
i.  70  ;  five  admitted  in  the  time  of  Paracelsus,  ih.  the 
four  elements  of  Aristotle  considered  in  this  light,  72 ; 
division  into  primitive  and  secondary  ;  proximate  and 
remote ;  principiant  -  and  principiate,  73  ;  errors  of 
this  hypothesis,  ib.  their  division  into  first^  second,  and 
third  orders  equally  delusive,  74 ;  cannot  be  known  as 
the  first  constituent  particles  of  bodies,  ib.  the  present 
state  of  the  science  rcquises  that  the  ancient  ideas 
sb6uld  be  renounced,  and  the  term  only  used  com<- 
paratively,  75.     Secanafym* 

..  alkalifiant,  ii.  258. 

■  astringent,  of  vegetables,  see  Gallic  acid ;  tanntM: 
colouring  matter  of  vegetablesm 

■ '  ■'  '  mild,  of  vegetable  fixed  oils,  vii.  191 — 459  ;  i*  con- 
verted into  oxalic  acid  by  nitric  acid,  460. 

Pringlc,  i.  45  ;  ix.  132 — 445. 

Products  of  analysis  are  not  always  principles,  i.  78, 

Propolis,  X.482. 

Proust,  P.  D.  141;  ii.  61  ;  iii.  323;  vi.  70—117—121— 
268— 341-— 370— 379— 382— 387;  vii.  209;  viii.  4 
—18—106—123;  ix.  108—128;  x.  156. 

Prussiates,  saline  combinations  with  the  Prussic  acid  ;  see 
ac/(/,  L^russiM  and  each  Pruuiate, 

alkaline,  ix>   118. 

of  ammonia,  ix.  65. 

'  of  iron,  artificial,  ix.  II6. 

blue,   vi.  270. 

__  ■■  native,  vi.   188. 

■  ■  oxigenated,  ix.   121. 


-^  white,  vi.  270. 


of  lime,  ix.  119« 

of  .mercury,  ix*  120« 

PrussiateSy 
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Prussiatcs,  metallic,  ix.  122. 

super-oxigenaUd,  ix.  12S< 


triple,  ix.  128. 


Pudding-stones,  ii.  448. 

Pulp,  cerebral.     Sec  brain  of  animals. 

Pulverisation,  i.  126. 

Purification!  i.  15^8. 

Purplcj  mineral,  vi.  542. 

Putrefaction,  animal,  consists  in  a  ^>ontaneous  decompcm- 
tion,  ix.  131 — 154;  enquiries  relative  to,  132;  rapi- 
dity of  its  action,  ISS ;  produced  by  the  re-action  oC 
the  constituent  elements,  134  ;  preliminary  conditiooi 
of,  136  ;  general  phenomena  of,  13S ;  distinct  periods 
of,  139 ;  influence  of  extraneous  media,  140;  prodnctib 
of,  142  ;  lai>t  result  of,  144;  intimate  nature  of,  145; 
effects  on  living  animals,  148;  preventions  against  its  ' 
influence,  150 ;  against  its  progress,  151 ;  utility  of  tlio 
products  of,  155. 
!■  v^etablcy  soe fermentation^ putrid^  qfregetablesm 

Putty  of  tin,  vi.  2 1 — 23 — 63.     See  grcj/  oxide  of  tin, 

Puymaurin,  vi.  54. 

Pyrites,  argentiferous,  vi  171.     See  ores  of  iron. 

arsenical,  v.  87.     Sec  ores  of  arsenic, 

■  auriferous,  vi.  170.    fice  ores  of  irotu 

■^  cupreous,  vi.  321.     See  ores  of  copper: 

'  martial,  vi.  l67.     See  ores  of  iron. 

Pyrolignitcs,  salts  formed  by  the  pyroligoeous  apid,  viii.  1  l^s. 
See  acid,  pi/roiigneous. 

Pyrometer,  i.  171.  _ 

Pyrometry,  i.  171. 

Pyromucites,  salts  formed  by  the  pyromucous  acid,  vii.  1  <)6. 
Sec  acid  pyromacous, 

— of  lime,  vii,  196. 

*  ... 

Pyrophorus,  i.  280  ;  ii.  203 ;  composition  of,  iii.  82 ;  pro- 
perties of,  83  ;  cannot  be  formed  without  fixed  alkali, 
ib.  first  preparation  of,  x.  9^. 

Pyrotartrites,  salts  formed  with  the  pyro-tartarous  acid.  ViK 
349.     See  ocid.pyro-tarHtrclusi, 

Pyxoxenei  desciiptioQ  and  varieties  Qf|  ii.  424 ;  analyses  of,  466. 

Quartation, 
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Quartation,  vi.  515. 

Quartz,  description  and  varietiet  of,  ii.  399 ;  analyses  o( 

459. 
■'■  '        cubic,  ill.  448.    Se«  magnesiO'Calcarcous  borate^ 

Quercetan,  v.  489. 

Quercitron,  viii.  100*    See  colouring  matter  of  %xgef(Me$» 

Qaesnay,  ix.  188—201-^334. 

Quicksilver,  see  niercurjf. 

Quiescent  attractions,  i.  1 12. 

Quintessences,  compounds  of  oily  and  resinoiu  juices,  witk 

alcohol,  viii.  205. 

Quist,  V.  130 ;  vi.  9. 


Radical  or  base  of  an  acid,  is  considered  m  tbe  source  of  tie 
peculiar  properties  of  tbe  compound,  ii.  37  ;  maybe 
simple  or  compound,  ib.  some  are  capable  of  beiqeact* 
dified  in  two  states,  38* 

Rag-gold,  vi.  548. 

Ramsay,  x.  £3, 

Rest,  X.  9 — 13. 

Ray,  viii.  414. 

Raymond,  ii.  240 ;  ix.  280. 

Raymond  Lulii,  i.  24. 

Re-agents,  analysis  by,  i.  80. 

». »  for  examining  mineral  waters,  iv.  417« 

Realgar,  v.  87.    See  redsulphuret  of  arsenic, 

Reaumur,  v.  301  ;  vi.  221 ;  vii,  46/  ;  ix.  41;  x.  2 — 4—482 
—532. 

Reciprocal   decomposition  of  salts  with  earthy  and  alkaline 
bases,  table  of,  iv.  182, 

Rectification,  i.  132. 

Redi,  X.  450. 

Red*lead  of  Siberia,  see  ckromatc  of  Icad^ 
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llcd-silv€r,  Ti.  411. 

Reduction,  i.  135. 

Refining  of  metals,  v.  50.  See  metaUurgy  ;  orei  afmttaU. 


f  ■  •* 


of  salt-petre,  different  processes  for,  iii.  158. 


Refraction  of  ligh t,  i.  1 62. 

Refrigeration,  a  method  of  crystallizing  salts,  iv.  99* 

Regis,  iv.  394. 

Regulus,  an  improper  name  for  metals  in  the  metallic  sta  te 
V.  84. 
■  ■       of  antimony,  great  confidence  placed  ii>  it  by  the  al- 
chemists, V.  314. 

snow  of,  V.  305.  See  argentine  Jl9toer$. 
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martial,  vi.  237* 


Rcil,  V.  ^^9. 

Reptiles,  one  of  the  dosser  of  animals,  ix.  14. 

Resins,  situation  of,  in  vegetables,  viii.  18 ;  extraction  of,  21  ; 

physical  properties  of,  23 ;  chemical   properties  of, 

24  ;  species  of,  26 ;  uses  of  32. 
■■     ■        elastic,  sec  caoutchouc. 
■    ■  lac,  see  lac. 

Respiration,  is  not  vital  in  all  classes  of  animals,  ix.  20 ;  or- 
gans of  this  function,  ib.  supports  the  circulation  of 
the  blood,  2 1  ;.  chemical  phenomena  of,  x,  520  ;  ex« ' 
periments  to  resolve  the  problem  of,  ib.efiects  produc« 
ed  on  the  air  by,  621 ;  on  the  blood,  522 ;  one  6f  the' 
principal  utilities  of,  is  the  production  of  animal  beat, 
524  ;  variations  iu  the  phenomena  o^  in  difierent  ani« 
mals,  56*9- 

Respour,  v.  547. 
Retzius,  vii.  356. 
Revivification,  i.  l62. 
R«y>  i.  ^7  $  vi.  5 — 96* 
Rhades,  ix.  241. 
Rhazcz,  i.  21. 

Richter,  v,  181. 

Rinman,  v.  210—231—234;  vi.  195—224. 

RivinUb,  vii.  11. 

Roasting  of  ores,  v.  48.    Sec  metaUurgy  and  ores  oftnetah. 

Robinson, 


Robinson^  ix.  1 8g — 1^5;  x,  141»-I4ff» 
Rocbefoucaulty  iv.  33. 
Kocbon,  vi.  584. 
.Rock-oily  sec  Bifumen,  liquid. 
Roering,  x.  376. 
RollOy  vii,  226  ;  viii.  157  ;  x.  249. 

Rome  de  yislc,  P  T).  102;  I'i.  3^')— 390— 425^— 441  ;  \y.69', 
•     V.  190—^269;  vi.  164—172—322, 

Roxnieu,  viii.  204. 

Roth,  X.  94. 

Rouelle,  (the  two)  1,  44—258;  iii.  53—37—369;  iy.S— , 
103— 397  ;  V.  318 — *41 — 494;  vi.  4 — 49— II6— 
248—292  ;  vii.  330—333—342—406 — 417—420— 
423— 433.— 436  ;  viii.  28— 108r-l62rT-J50— 337  ; 
ix.  37— 39— 67— 174— 223— ?94— 389— 392— 483 
499—502—523  ;  x,  156—164—187—208—213— 
2 16---229— 256— 261— 401 . 

Roux,  P.  D.  14  ;  x,  48—69—237.  ' 

Rozier,  viii.  16I— 227— 251. 

Ruby,  description , arid  varieties  of^  ij.  406 ;  analyses  of,  46l. 

— —  of  antimony,  v.  356. 

— —  spincllc,  V.  147.     Sec  ores  of  chrome, 

—-  of  sulphur,  vii.  452. 

Rttdbeck,ix.  230. 

Rust  of  iron,  its  natnre,  vi.  212 — 29 1 — 293,     See  carhonsft 
of  iron.     Ilomberg's  ointment  for  preventing,  310. 

Ruysch,  ix.  173 — 265. 
Rye,  ix.  274—278. 

Sabaticr,  ix.  448;   x.  121—306. 

Saffron,  bastard,  viii.  81 — ^2.     See  colourivg  matfet  ofrege* 
tables. 

■  ■      ■  of  Mars,  aperitive,  vi.  212. 

■  ■  aperitive  antimoniated,  of  Stahl,  vi.  239. 

.  'astringent,  vi.  215.  - 

'  ■  of  metals,  v.  352. 

.   ■  of  steel,  JStahl's  aperitive,  vi.  278. 

^  "Saffron 


Saffron  of  steel,  Zwelfefs,  vi.  302. 

SagapenufD,  viii.  42. 

Sage,  V.  3957-405  ;  vi.  32—114  ;  ix.  207. 

Sagenite,  v.  156.     See  oxide  of  titanium. 

Sago,  a  species  of  fecula,  vii.  398. 

Saint  Martin,  viii.  401. 

Sal  alembrotb,  v.  479—^82 

—  ammoniac,  sec  ammonia  ;  muriate  of  ammonia* 
■  fixed,  see  muriate  of  lime, 

—  de  duobus,  sec  sulphate  ofpot-ask, 

Salep,  a  species  of  fecula,  vii.  397* 

Salidablc  bases,  the  third  class  of  chemical  bodies,  P.  D.  51— 
86.     See  basesy  salifiable* 

Saliva,  secretion  of,  ix.  442;  physical  properties  of,  ib.  action 
oftaloric,  443 ;  of  air,  444;  oxidates  some  metals, 
445 ;  action  with  water,  acids,  alkalies  and  earths, 
446;  with  metallic  solutions,  447;  composition  of 
ib. 

Salts,  the  fourth  class  of  chemical  bodies,  P.  D.  51 — 101  ; 
number  of,  107  ;  modem  acceptation  of  the  term,  iii. 
1 ;  errors  of  the  ancient  appellations,  2 ;  the  properties 
of  the  compound  becomes  changed  though  the  nature 
of  the  component  parts  remains  unaffected,  3;  the  his- 
tory of  them  cultivated,  4;  native  states  of,  5  ;  com* 
monly  prepared  artificially,  6 ;  number  already  known, 
7;  the  advantages  of  the  methodical  nomenclature 
particularly  obvious  in  treating  of,  ib.  its  applicatioft 
to  this  branch  of  the  science,  8  ;  classification  of  the 
genera,  1 1  ;  the  order  of  their  mutual  attraction  is 
adopted  in  the  present  arrangement,  12 ;  develop- 
ment of  the  author's  method  in  treating  of  thera,  13;  - 
recapitulation  of  the  general  properties  of,  iv.  88;. 
savour  of,  90 ;  crifstallization  of,  94  ;  means  employed 
to  crystallize,  99'*  water  indispensable  to  it,  104; 
fusibility  of,  107  ;  aqueous  fusion,  108;  igneous  fu« 
sion,  109;  decrepitation,  1 10;  simple  volatilization,  ib, 
volatilization  accompanied  with  alteration.  111;  dc-* 
com|)Osition,  four  kinds  of,  112;  action  of  air,  114; 
deliquescence,  ib. ;  efflorescence,  115;  solubility  in 
Tcater,  117  y  general  arrangement  of,  according  to 
their  affinities,  121;  according  to  their  bases,  l6S  ; 
mutual  decomposition  of,  J73;  phenomena  of  the  re- 
ciprocal 
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cjprocal  action  of,  174 ;  general  principles  of,  17(fj 
farraulae  of  the  double  decompositions  of,  178 ;  num* 
berofthcm,  180;  table  of  them,  182;  recapitalatioQ 
of  the  compoMtion  of,  340;  those  found  dissolved  in 
nature,  bce^xcatersminerai.- 
Salts,  acululuus,  have  an  excess  of  acid,  iii.  10. 

admirable  perlate,  stiC  phosphate  of  soda. 

with  baseofalumine,  general  characteristics  of,  ir.  172. 

■  ■■  ■    with  base  of  ammonia,  general  characteristics  of,  iv. 

171. 

-  with  base  of  barites,  general  characteristics,  of,  iv.  169. 

-  with  base  of  glucine,  general  characteristics  of,  iv.  172. 
with  base  of  lime,  general  characteristics  of,  iv.  170. 

■  with  base  of  magnesia,   general   characteristics  of,  in 

171. 

-  with  ba^  of  pot-ash,  general  characteristics  of,  Iv.  l69« 
with  base  of  soda,  general  characteristics  of,  iv.l69* 
with  l>a«c  of  strontian,  general  characteristics  of,  iw  170, 
with  base  of  zircone,  general  characteristics  of,  iv.  172. 
of  benzoin,  see  benzoic  acid. 
bitter  cathartjc,  see  sulphate  of  magnesia. 
calcareous  phosporic,  see  phosphate  of  lime^ 
of  Canal,  sec  sulphate  qfvtapiesia. 
of  colcothar,  see  sulphate  of  iron 
common,  see  muriate  of  soda, 
crctaceou'^  ammoniacal,  see  carbonate  ofgmmonkt^ 
digestive,  see  muriate  of' pot-ash, 
of  Ejrra,  sec  sulphate  of  maguesia. 
l'4)«;om,  see  sulphate  of  mag?iesia,  improperly  applied  to 

iichloty  which  sec,  iii.  25^. 

essential  of  vrgelablcs,  vii.  62. 

factitious,  nil  supposed  to  exist  in  nature,  P.  D.  118. 

febrituge  of  Sylvius,  Sec  muriate  ofpot'osh. 

fixed  aranioniiical,  see  muriate  oj  lime* 

©f  tartar,  vii.  3^6, 

of  vei;otal)los,  vii.  61. 

of  vitriol,  soe  sulphate  ofirotu 

fossil,  not  more  than  an  eighth  part  of  the  number  pro- 
duced by  art,  iv.  303 ;  probal>ility  of  many  remain- 
ing still  undiscovered,  36\;  erroneously  classed  with 
stones,  3()5  ;  I)aul>enton's  classification  of,  366  ;  mo- 
dern clussilicai  ion  of,  368;  divided  into  three  orders, 
ot>J)  ;  the  iiiM  order  subdividcii  into  four  genera,  370 } 
the  second  order  subdivided  into  three  genera,  37^^; 
tl:e  thiid  order  contains  but  one  species,  3/5;  syste- 
matic distribution  of,  by  ibcir  basesy  376;  simplitied 

3  t>y 


by  referring  them  to  the  eMaUubed  chemical  nomea* 

claiure,  380. 
Salt!  fusble,  Mt  jftntpiate  of  ammaitia, 
— ~  —^  of  urine,  tee  phaap^aU  o/m^  and  omMomM, 
— —  gcB)  see  mvritit  »J  ttda, 

Glauber'*,  aee  u^att  ^  toia* 

— — .  —  Hcret  ammoniacal,  see  tulpKate  ofamnwuMt 

•  '■—  marine,  see  m»riatet.     Muriate  of  loia. 

—  •■  — '  '    -  argillaceous,  see  tnuriate  ofatumi»i. 
wkk  baae  of  abaorbent  esttii,  Me  martate  of 

'  wilb  an  earthy  base,  we  ntwritte  »ftim^ 

with  base  of  poaderoiu  ^li^,  see  murimte  ^ 

barita.  :  y 

—  ■  ■    '.  calcareous,  see  mwriaU of  liMt-. 

--  ■  ■      .    ■  ~  tif  magnesia,  a^marititfofmagiieda. 
—  '    ■■■-•  pooderoiis,  see   muriatr af  barilct. 
;  '■.:•  xeg^neraLed,  see  .rnariate  ofpol-ath. 

• !  tn^talUc,  ^M  coinbinaiiims  of  ih«  meullic  osWes  with 

acidS)  V.  (Jf  J  can  unly  exist  wden  lliere  is  no  ^nitency 
in  the  component  parts  to  scjmmtc,  68  ;  hit^  always 
aaeicceuof^dd,  69;  raetbotf  ofesaminiug,  ib.  Se« 
&euit4  ofiAch  mrlal. 

microcosmic,  lee  pho^Jutt  of  todm   and'  <mmpw%  r> 

80.  '       ■■■■'^'  -  .'    •-  ■'--■i 

—  -  middle  or  neutral,  v.  80.  * 
'           mineral,  we  mmriate  oftoda. 

•    •  -  native,  wtefonil  taUtt  *            '    ''' 
-^            '■'   of  urine,  tetfutiUttabi.. 
— —  neutral  arwnical,  v.  S4-f-ll«.    £«•  ociifaitw  crvniMfc 
qfpot-oii.  . - 

■  —  of  nitre,  we  nitrate  ^pot'Oik, 

——  nitrous  ammooiacal,  we  aitrate  ofimmonia. 

—  -  '  perlate,  we  pioifiate  oftoda. 

—  polycreit  of  Gtascr,  we  ttdpKote  ofpot-uk. 

—  ■-■  of  Satnm,  tKteetite  of  kid, 
-■        wdative,  we  boracic  acid. 

■  -■■■■   ofSedlits,  MK  niipkale  of  magketia. 

II  »  Seignette's,  tetlartrile  of  tudo, 
I  I  1 1  of  (oda,  Kc  carbonate  oftoda. ' 

—  •  ■    of  lorrel,  we  oxalic  acidmle, 

.  '■  ■  -  lulphureouf,  of  Stabl,  see  tutpJaie  of^'dfftf 

—  "     triple,  or  with  a  d&uble  baw,  iii.  10. 

—  -—  liliceoiH,  iii.  4l'6. 

f.-r-  vMataUe,  xotaiiritoof  pot-MA  nA'Wdttf  ttta^Vf 

U^MgtfMUt  peidt.     ■  '-'''■/  '  ""■■■' 
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us  rfrDtt. 

Salts  of  Yinegar, 'Viif.  5^9^.   ' 
•—  of  vitriol,  see  *tf/pA«feq/'eron, 

volatile,  of  Amber,  lec  succinic  dcii. 

— i — ^—  Eftglishf  see  cbrbonate  of  ammottUtm 

_  of  hartshorn,  x.  401. 

'  narcotic,- of  vitriol^  see  horaeic  acid^ 


'Salt  pans  or  wdrks,  tii«  iiiS* 

Saltpetre,  see  nit  rale  ofpot-^jA. 
,,^-.^*...—  inagnesiair,  see  fuitafc  of  megntdmm- 

Sanctoxius,  ix.  97 S* 

Sandarac,  vm.  3^t« 

Saiidaiittcb,  v.  84.     See  ridtulphuret  of  arsenic^ 

Sanders,  red,  vtii.  104;    ' 

Sap,  vegetable/  formation  of,  v\h  d4 ;  ^(tiafion  of,  17"!;  e^ 
traction  o(j  172  ;  physical  propertied  ofy  173  ;  action 
of  caloric,  174;  of  air,  175;  of  water,  ib.  of  ^cids^ 
ib.  of  dkalts,  176;  of  salts,  ib.  of  metals  and  ne* 
talliC  solatfofis,  fb.  cpmpo^itiptk  of,  ib,  aCnalysis  of  se* 
veral  kindli  6f,  177  i  species  and  varieties  of,  178 ;  wm 
of,  179-  See^ttic^,  txprtsud^  tfptantsm  Motion  olr 
▼iii.  388. 

Sapa,  see  extract  of  ike  hik. 

Sapidity  of  salts,  it.  90. 

SapoDule  of  turpentine,  viii.  28« 

Sapphire,  see  teiesia  ; .  cyanite, 
*  ■  ■'..!.  Brasilian,  see  t^pau 
■  water,  see  quartz* 

Sarcocolla,  viii.  4!2« 

Saturation,  i.  114« 

Saunders,  v.  59^.  - 

Saussure,  v.  156 ;  viii.  40.^;. 

Savaresi,  vi.  d24. 

Savary,  vi.  357  ;  vii.  291.. 

Savonule,  vii«  503. 

Saw-wort,  Tiii.  $9, 

Scales  of  copper,  vi.  340.     See  iroxon  oxide  of  copper. 

of  iishes^  natural  ^.history  of,  x.  464;  are  capable  of 
being  converted  into  gelatin  by  long  ebulition,  ib. 
-•ics  of,  4tf5,  Ji  .... 

B  Scales, 


T 
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Scales  of  troD^  \-i.  213.     See  blacl  oxidt  of  iron. 
ScammoDy,  viii.  38. 
Schaper,  ix.  426. 

Scbecle,  P.  D.  99—133—139—141—145—180;  i.  47— 
182  —  186  —  227  —  238  —  243—  259  ;  ii-  155 — 
168—174—191—194 — 261—325;  iii.  28—231 — 
301—323—336—369 — 412 — *17— 421— 431;  iV. 
1 1 ;  V.  108  —  1 14 —  1 17—  125  —  130  —  135 —  142 
—230—251—253— 257— 262— 317— 357 — ^97  \  vi. 
125—147—166—261—291—294—303—389—526; 
vii.  53—144—227—245 — 268—27  1—275—284 — 
300—308—444 — ^.459—462;  viii.  58—106—136— 
223—285  ;  ix.  39—54 — 114—382 — *83 — 494—499 
—502—508;  x.  158—191—195—196—216^^-244 
291—310—315. 

S€hefier.  v.  192 ;  vi.  523—556—579  ;  viii.  90— 99 ;  ix.  37. 

Schenkiusy  x.  375. 

Schercr,  ix.  448 ;  x.  198. 

Bcfaindler,  vi.  517* 

Schistus^  see  argil, 

Schlo«er,  iii.  322— 363 ;  x.  156— 165—190—2 16. 

Sch lot,  iii.  251.     Sue,  muriate  of  Mod^. 

Schlotter,  v.  506;  vi.  517- 

Schmeisser,  iv.  19* 

SchockwiUy  X.  156. 

Schorl,  black,  ii.  424.     See  pyroxene. 

■  of  Ois8D,  ii.  429*     Seeoisanitc, 

'    "         blue,  iii.  439.     Si?e  cyanite. 

*  oi  Dauphiny,  ii.  429.     5ee  oisanite. 

■  ■  cruciform,  ii.  425.     See  stawrotide, 
.  green,  ii.  420.     Sec  aximte. 

■  lamellated,  ii.  422.     See  ampkibole» 
»  opaque,  ii.  422.     See  amphiboU. 

■  red,  V.  154.     See  oxide  oftitmiium. 

-—  violet,  ii.  420.     See  axinite. 
mi*  volcanic,  ii.  424.     Sec  pyroxene, 

*  "      white  hexagonal,  ii.  436.     See  tommitem 
— — —  prismatic,  ii.  441.     Sea  leucoUte, 

^$d>on,  X.  89. 

SchitHMy  vi.  10. 

*  L2  Schroode^ 


Schroedcr,  v.  a4;  x.  25t-*43. 
SchultZy  vi.  3 — 64. 
Scboyly  X.  13 — 14. 
Sehwaby  v.  506, 
SchwediaueFy  y.  504  ;  x- 418. 
ScbweDck«y  ix.  173 — 188^—201. 

Scinky  natural  history  of/ x.  446;  imaginary  virtoes  attri- 
bated  to  it,  ib. 

Scopoli,  ii.  4l6 — ^64;    ix.  114;  x.  10. 

Scoriae  of  iron,  >!.  214. 

*  ■■  succinated,  vi.  239. 

Sebates,  ^alts  formed  by  tbe  sebacic  acid,  see  add,  sebaciCf  and 

•  each  sebate. 

'  ■    ■  ■  alkaline  and  eartiiy,  bave  some  r6seinbla:nce  with  tbe 
acetites,  ix.  262  ;  properties  of,  263.. 

'  of  ammonia,  ix,  65. 

■•  of  gold,  ix,  264. 

of  lime,  ix.  263. 

— —  metallic,  properties  ofi  ix.  263. 
■  of  platina,  ix.  264. 

— '  of  silver,  ix.  264. 

Secretion,  animal,  is  performed'  by  tbe  glands,  ix.  84 ;  extent 
and  variety  of  the  function,  m  different  animals,  ib. 
chemical  phenomena  of,  x.  538  ;  h}'potheses  respecting, 
ib.  consists  in  the  modi^ations  of  the  blood  in  the 
various  secretory  oigans,  539 ;  cKi^mistry  is  npt  suffi- 
ciently advanced  to  explain  ewry  species  of,  541;  vari- 
ations in  the  phcnofnena  of,  in  different  animals,  572* 

"■  of  vegetables,  viii.  390. 

Sedillot,  viii.  289. 

Seeds  of  vegetables,  are  generally  composed  of  dirtfe  sub« 
stances,  vii.  18  ;  organisation  of,  30  ;   viii.  414. 

Segner,  ix.  248. 

Seguin,  P.  D.  l64 ;  i.  266  ;  iii.  31 1  ;   v.  53^  ;  viii.  1^1;  ix. 
41—108—272—353 ;  x.  205—520^543—57^. 

Seignettc,  vii.  334. 

Seip,  iv.  393.  .  . 

Selenite,  sqc  sufphate  0^  iime,- 
«  of  urine,  x.  164. 


>«iiaCy  i.  5 ;  ix.  201--234, 

.Sennebier,  i.  234 ;  tu.  53 ;  viii.  368— 401-— 403 — 403—414* 

^senstbilityy  central,  of  animals,  has  such  an  ififluence  on  all 
the  aniflBal  functions  that  they  cease  when  it  is  in* 
jut0d,  HC.  19;  chemical  phenomena  of,  x.  5S8. 

■'  ■  ■  external,  of  animals,  mechanism  of,  ix.  29 ;  chemi- 

cal phenomena  of,  x.  558 ;  variations  in  the  pheno- 
mena of,  in  different  ammals,  573. 

Septon,  a  name  proposed  for  azote,  1.  225 ;  ix.  150.  See 
azote  :  and  putrefaction. 

Serpentines,  ii^  448.     See  mixed  ttctiteu 

Serum  of  the  blood,  physical  properties  of,  ix.  138 ;  action  ot 
caloric,  1 89 ;  chemical  properties  of,  ib.  is  separable 
into  albumen  and  gelatin,  19O;  distillation  ol,  191 ; 
action  of  air,  192  ;  of  water,  193 ;  of  metallic  oxides, 
194;  of  adds,  195;  of  earthy  and  alkaline  bases^ 
196  ;  of  salts,  197 ;  of  vegetable  matters,  J98 ;  com- 
ponent parts  ot^  199* 

— -  of  milk,  see  whey, 

Severinus,  x.  375. 

Shawj  i.  36 

Sickingen,  vi.  557 — 595. 

5iebold,  ix.  43 — 442. 

Sigps,  chemical,  i.  143 — 151.  * 

BilSeHing,  x.  22—146 

Sllex,  hutory  of,  iL  189;  is  one  of  the  most  abundant  of  the 
earths,  and  considered  as  primitive  or  elementary,  19O; 
is  never  found  pure,  ib.  methods  of  obtaining  it  pure, 
191  ;  physical  properties  of,  ib.  is  unalterable  by 
light  or  caloric,  192  ;  has  no  affinity  with  oxigen  or 
azote,  ib.  has  no  action*  with  combustible  bodies,  ib. 
acts  mechanically  on  metals,  ib.  habitudes  with  water, 
193;  forms  coloured  frits,  or  enamels  by  vitrification 
•^th  metallic  oxides,  194;  action  with  acids,  ib.  aa^. 
tural  history  of,  195  ;  variety  and  importance  of  ita 
uses  in  the  arts,  196.  See  also  ^/!a««.  Description 
and  varieties  of,  400;  analyses  of,  459;  is  found  ia 
the  ashes  of  roost  plajits,  viii.  137. 

Silk,  natural  history  of,  x.  494 ;  analogy  with  hair  and  honi, 
495 ;  chemical  properties  of,  ib. 

Silver, 


Silver^  history  of,  vi.  400;  researches  of  the  alcbemjih,  402.; 
great  number  of  chemists  who  have  examined  iu  natuie, 
•  '  404  ;  pliysica]  properties  of,  ib.  natural  history  of, 
408;  assays  and  metallurgic  operatiooSf  41 6.  See  ca- 
ptllation  ;  oxidability  of,  425.  See  the  oxicfe#  ofuhesm 
liabitudes  with  combustible  bodies,  .429  ;  Alloys  of, 
43!^  ;  inaction  with  watery  440 ;  and  with  mctalUc  ox* 
ides,  ib.  action  with  acids,  441  ;  action  with  salifiiible 
bases,  471 ;  is  unalterable  by  salts,  ib  ;  u^es  of  472. 
See  silvering  ;  plated  silver, 

'^ antimoniated,  vi.  410.     Sec  ores  of  sitter  ^ 

•     ardent,  vi.  449. 

■  in  calx,  vi.  459* 

■■'  cat's,  ii.  439«     Sec mea, 

■  corneous,  or  horn,  vL  414.     See  muriate  qfsiker, 

■■  fuhuinatiug,  vi,  452.'    See  ammoniacal  oxide,  ^  siU 

rer, 
•■■  native,  vi.  409.     See  ores  (tf  siker, 

— — —  plated,  vi.  473. 
— —  red,  vi.  41 1".    Sec  ores  of  silver. 

Silvering,  vi.  435 — 475. 

Similor,  vi.  353. 

Simon,  v.  334« 

Simple  bodies,  or  such  as  have  not  3'et  been  decomposed,  are 
the  c6nsiilucnt  elements  of  all  other  bodies,  P.  D.  50; 
eleven  genera  of,  64.  See  light ;  caloric ;  oxigen ; 
air ;  azote  ;  htdrogen  ;  carbon  ;  phoapborvs  ;  smlpkur ; 
diamond^  and  metals.  By  their  union  form  all  natural 
compounds, i.  77.  See  <'ompounds^  binary;  tcrnarif^ 
&c.  Genera!  considerations  res{)coting,  154;  rrsht 
every  speties  uf  analysis,  155  ;'  humlier  and  dassifica* 
tion  of,  156  ;  all  bear  relation 'to  combtistiun,  157. 
See  combustion.  Mode  of  action  of  each,  during  com- 
bustion, 158 ;  totality  and  comparison  with  each 
other,  ib. 

$inople,  a  variety  of  quarfz,  ii.  399* 

Skin  of  animab,  ix.  347.  See  also  epidermis  and  (exfttre,  re« 
tiailar.'  Anatomical  characters  of,  348 ;  prbpertiei 
of,  351  ;  action  of  water,  352  ;  is  composed  of  gela« 
tin  in  a  high  state  of  oxigenation,  353 ;  action  of 
tauin,  354  ;  chemical  nature  of|  356. 

Slate,  viii.  1.  x.  88« 

Sleep, 


Sevpt  winter,  .of  regBftMc^^  viii.  410.  ^  ..  *  .  . 

Slcvoght,  ii.  225. 

Smaits,  v.  203.     See  oxide  of  cobalt, 

SmaragdiUy  docnption*  ausd  varieties  of,  ii.  4^7  ;  Attft^fii* 
of,  467. 

Smelting  of  ores,  istbe  priDcipal  and  roost  imppTtaot  of  me* 
lallurgic  operations,  v;  49*     Soe  mcfcifyrgy* 

6nntfa^  i,  42. 

Snow  of  regulus  of  antimony,  y.  $()i». 

Soap,  preparation  of,  tii.  454;   properties  of.  455;  decom- 
position of,  45^. 
f  animal,  preparation  of,  ix.  96;   x.-  405*  '^ 

glass-makers'^  v.  229.   ■  ^^  manganese. 

metalKc,  vii.  457-  -  ' 

Starkey's,  viii.  28. 

Socrates,  P.  D/(J— 18. 

Soda,  history. of,  ii.  29S)  is  not  foond  in  commerce  in  a  stale  fif 
pnrity^  597  ;  natural  history  of,  298  ;  processes  for  ex*' 
tracting,  299  purification  of,  300  ;  iil.  44 — 25tf  :  phy* 
sical  properties  of,  301 ;  is  unalterable  by  light,  SOi  ;  ^ 
fusion  and  vaporisation  by  caloric,  ib.  has  no  action  up* 
pnoxigen  0^  azote,  ib.  favours  the  production  of  ammo* 
Aia  when  triturated  with  sobstanOes  containittg^  aaote  - 
And  bidrogcn,  ib.  absorbs  w)^£r  ainl  xarbonicacid  froia 
the  air,  ib.  habitudes  with  combustible  bodies,  303  ;  has 
a  strong  attraction  for  water,  30^  ;  method  of  obtfitn*  - 
ing  it  very  diustic,  ib.  its  action  on  metallic  oxides  is 
various  according  lo  their  nature,  S06 ;  combination 
And  order  of  its  attractions  for  the  adds,  ib.  combines 
very  easily  with  silex  by  fusion,  SO/*      See  also  gidis. 
Comparison  of  its  action  on  silex  and  ahimine  widr  that" 
of  pot-ash,  ib.  has  no  action  with  alkaline  earths  or  ~ 
JMirites  ami  pot-ash,  d08  ;  strong  igmalogy  with  pot-asK.  ' 
ft},  its  intimate  nature  not  well  known,  309 »  numefoos  ' 
uses  of,  310 ;  ^combinations  in  whidi  it  is  (bund  in  ve* 
getabfeSy  viii.  138. 

i—— of  commerce,  is  an  impute  alkali,  combined  with  te* 
vertl  foreien  substances,  ii.  297< 

■  nitrated,  iu.  X3f.,    See  nitrate 

■  silicated,  iii.  480i 


Soemmering,  ix,  403. 

Soil. 


Soil,  its  influence  on  vegeUtbn,  ViK.  S70  ;  l^rirrMtfll  ^ 
373- 

Solder,  plumbers',  vi.  108. 

Solubility.of  s»lt9«  intportao^of  tbt  pfcenomena  of,  ir.  117; 
each  po:(se»$es  a  determinate  degree.  Up ;  comparison 
of  the  principal  degrees  of^  120 ;  utility  of  further  ex* 
]ierimentkt.l21. 

'Solution,  false  ideas  respecting,  i.  100  ;  is  the  effect  of  a  ma« 
tual  tendency  of  the  solid  and  liquid  body  to  unite,  ib. 
is  the  same  as  dissolution,  10  ;  diflbreiice  in  the 
phenomena  produced  by  the  solu,iion  of  a  salt  in  water, 
and  of  a 'metal  in  an  acid,  iv.  1I8« 

Solvent  of  Rotrou,  V.  348. 

Sommite,  description  &d  varieties  of,  ii*  436 ;  aaalysii  o^ 
469. 

Soot,  viii.  104 ;  its  oily  nature  may  throw  sonelii^i  oa  Ihe 
history  of  vegetable  colouring  matters,  106* 

Sorting  of  ores,  the  first  inetaUurpc  operatioo,  t.  47«    See 

ne^atlurgy^ 

S0ry,vi,  181.     ^e  ndphate  •/ iron. 
Sound,  velocity  of,  i.  ifil. 

■  ■  ■ 

Soup,  portable,  chemical  examination  o^  ix.  940. 

Sballanzani,  ix.  41  ;  x.  2— '4^— 532. 

• 

Spar,  adaniantine,  see  corindon. 

■  aerated  ponderous,,  see  carbonate  rfharit€S„ 

-  calcareous,  see  carbof^te  of  lime, 

■  cubic,  ieejiuate  of  lime. 

—  ferruginous,  vi.  186\ 

■  fluor,  seejiuate  ^Ume. 
'  ..    ■  martial,  vi.  i86. 

phosphoric,  see  fiuatcoj  Ume, 
ponderous,  see  sulphate  ofbaiiiesm 
scintillating,  seejifdtspar, 
of  selenite,  see  sulphate  of  lime, 
tin,  vi.  11. 

Sparman,  vii.  211. 

Spectrum,  solar,  *  the  coloured  rays  of  IFght  projected  on  a 
v^hite  surface  by  the  prism,  i.  16^3.     oce  itgkt^ 

Speltrum,  see  zinc. 
t      •   '  Sperm^ 


« 

Sperm,  fle<fretiofi  oT,  it.  384 ;  ^^kpiai  properdet  cf,  386 ; 
chemical  examination  o^  387;  action  of  air,  388  ; 
crystallization  of,  ib.  the  crystals  are  pure  phosphat^ 
of  Jime,  389 ;  analysis  of,  1>y  fire,  390 ;  action  with 
*  watfer,  391 ;  of  acids,  392 ;  of  salts,  S93  >  spedfie 
characters  of,  ib.  constituent  materials  -of,  394;  ani* 
mat  matter  peculiar  to,  ib. 

Spermaceti,  natural  history  of,  x.  420 ;  physical  properties  of, 
42X  ;  distillation  pf,  422  ;  action  of  air,  423  ;  union 
^ith  combustible  substances,  ib.  action  of  acids,  ib* 
of  alkalis,  424  ;  combination  with  o'ls,  ib.  recapituUii» 
lion,  425  ;  its  medicinal  virtues  exaggerated,  ib.  analo- 
gy- with  tlie  substance  called  adipocire  which  is  propos- 
ed to  be  adapted  as  thegenerical  name  of  all  similar 
animal  products,  42^. 

Spielman,  vii.  255 — 328-^349;  ix.  114w 

Spirit,    lilkaline,  ii.  341.     hGeammcmm, 
u.  Urdefft,  s^  0k&hoL 

—  malt,  viii.  238.     See.  ftrmeniatian^unoui* 
i—  of  Mindererus,  viii.  25*7*     See  acetUt'ofi 
-^  of  nitre,  see  nitric  acid, 
^     I         *  dulcified,  see  nUnna  ttkcrm 


odoro^,  viii.  202.  See  dkoM. 

of  salt,  see  muriatic  moid. 

of  sulphur  by  the  bell,  see  tulpkur^iOfusiidi. 

of  urine,  x.  170. 

of  vitriol^  9ee  iuipkuric  add, 

volatile,  of  hartbhonit^x.  400. 

of  sal-ammoniac,  ii«34K 


of  wine,  see  aIcoA9i. 


S^ritus  letbalts,  see  carkwnic  acid. 

roagnanimitatis,  X.491* 
— — —  rector,  see  mroma  ;  aiooM  ;  ^ndvohtik  oils, 

• sylvestris,  see  carbonic  acid. 

Sponge,  is  the  last  degree  of  animal  life,  x.  508i  physical  pro* 
perties  of,  ib.  products  of  the  distillatidn  of,  ibg ;  ac- 
tion of  re-agents,  ib.  is  unalterable  by  aik*  aud'wster^ 
ib.  uses  of,  ib. 

Sp#ttlaAeoUs  analysis,  i«  7^ 

Springfield,  iv.  396.  •       • 

Spniigs  of  water,  theory  of  iheir  formation,  ii.  904. 

Sttthl,  P.  D.  12— 57— 74.;  L  3l--d6H^f-^7l^'^33^  ii.  6\ 
—145—234—245  ;  iii.  95 — 108—132;  v.  352  ;  vi. 
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IH  IS  BEX* 

« 

«9— ?76— C/S— ^87— 37«— 517 ;  w*ii.  151— 209  ^ 
ix.  37  >  X,  436— 1«6— 273. 

,  Stelfts- or  stems  pf  vegetables,  fuxvctioQS  p^  vii.  f  f  vaiirtief  o& 
ib^  orgniiittliou  uf,.  28^ 

9taii9fimg  of  ores,.  ▼.  47.     See  mttaHwrgy. 

Stennati^  of  pot-asb,  probftbilitjr  of  its  existence,  vi.  41. 

&la^cll^  a  species  of  fecula»  viu  378-r-397^ 

Sterkey,  vhi-.  58» 

$eai»rotn1e,  description  and  varieties  of^  ii.  425  ;  anaNacs  of, 
46tf. 

Steam^  properties  of,  ii.  11 ;  is  npt  permantptly  ^lasli^  IS. 
Steatites,  ii.  443»    Sea  taic  ;  ntagnmoH  itcauif^ 

Steet»  Ihcoiy  of  fts  foi:matioav  y'u  221 ;:  aiethod  ef  fabficafiiig^ 
222 ;  properties  which  distingiiisb  it  fnm  iron,  ib» 
always  contains  a  smaM  piopgrtioiv -of  phQsplionis». 
2f  f  ^  genera)  results  of  the  varipus  analyses  ot^  225  i. 
h  Never  in  a  constant  proportion  of  CQippofiitkuC  tb» 
three  principal  varieties  of,  226.  Seematmrai  sfetti. 
steel  of  cementation  and  caH  MteeL  .  StQ  also  f'rmu 

ammoniacal  dowers  of,  iy..  SOS^. 

balls,  vii.  M3.  ;. 

cast,  vL  224—227'. 

of  cementatron,  or  factrtrous,  vi.  222 — 527« 

natural,  vi.  207 — 221— ^SSiJ. 

oil  of,  vi.  304. 

ore,  see  vatiie  earhw^tf  t^irom^ 


Steeping  of  hemp  and  other  plants,  eflTects  prj^Jiiccd  by,  vii^. 
2.99  >  application  of  the  process  in  various  manutacf 
tuiTs,  300.     Se«  putrid Jenncntatiom  of'xegrtaUes^ 

Stcttis  of  plants,  see  stulks. 

StenoA,  ix.  452. 

StepheoSyX.  351. 

Slilbite,  description  and  varieties  of,  ii.  432;  analysisof,  46l. 

Stones,  ar*^  those  fossils  from  which  the  earthy  and  alkaline 
matters  are  obtaine<i,  ii.  355  ;  are  sometimes  combined 
with .  metallic  oxides,  ib.  the  chemical  uses  of  them 
render  it  proper  to  introduce  them  into  the  wark,  356; ' 
liislinctive  chai^ctefs  of,  357  ;  physical  properties  of» 

.     -    .    •*      *  .  ■  vu. 


tllDSSC.  15f 

Mx,  »peci6c  gravity,  359;  htrdnca,  360;  transpa- 
rency, 362  v;  refraction,  363 ;  electricity,  3(>4.;  niag- 
lietibTn,  ib.  colodr,  365 ;  taste  and  smell,  367  ;  geo* 
metrical  properties' of^  vis.  external  Ibrm,  368  ;  internal 
form,  372 ;  form  of  the  primitive  integrant  particles, 
379 ;  fracture,  381 ;  chemical  properties,  riz.  action  of 
heat  alone,  384;  action  of  beat  with  ttoxes,  385 ;  action  of 
the  acids,  386  ;  clasitifications  of,  by  their  physical  pro- 
perties, 388  ;  the  real  bans  oflithology  ib  founded  on  tb« 
nature  and  proportion  of  the  constituent  principles  of, 
393 ;  the  analysis  of,  not  yet  brought  to  perfection* 
395 ;  present  state  of  the  knowledge  of,  396 ;  arranged 
in  forty  five  classes,  398.  See  each  specieM  under  iU 
prtjiper  name.  Mixed  or  aggregate,  divided  into  three 
orders,  447  ;  general  processes  for  analysing,  449 1 
'  analytical  table  of,  459- 
Stones,  aggregate,  three  orders  of,  ii.  447. 

■  Armenian,  ii.  430 ;  >n.  3^.    See  alio  lazuliie. 
—  atramentary,  vi.  182. 

■  Dologna,  see  nUphaie  qfbariies* 

■  brass,  v.  177. 


--  cauterising  ii.  279* 

•  crab's  x.  501. 
cniss,  ^ce  stamrotide^ 
eagle,  vj.  177. 
grinding,  see  silcT* 
grit,  sec  mixed  stonet, 
honey,  sec  mellite. 
horn,  ii.  446. 
Labnidor,  seefeldtspar* 

-  lard,  see  talcm 

"  magnesian,  ii.  226. 

-  mixed,  divided  into  three  classes,  ii.  447* 

*  rerigbrd,  v«  234.     See  ores  o/mangauest. 

-  pot,  see  talc, 

-  pudding,  see  mixed  stones, 
*tjn,  yi.  12.     See  ores  of  tin. 

-  touch,  vL  514* 


fStorax,  viii.  &U 

Stratification,  i.  129* 

Strontian,  history  of,  ii.  311 ;  natural  history  of,  313  ;  me^ 
tbods  of  obtaining,  ib.  314;  iii«  182  ;  physical  proper* 
ties  of,  ii,  315 ;  has  the  property  d  fixing  and 
condensiag  liglit,  3l6;  phenomena  of  its  action 
with  xaloric^  ib.  has  no  attraction  for  oxigen  or 

azote. 


Ii6  rmvk. 

kzc>f#,1b.  vbsbtliB  wiifcft  and  cRbonfe  td^  Aim  Ae 
Hir,  317 ;  habitudes  wkh  combustible  bodies,  318 ; 
mtonj^  analogy  with  barites,  ib.  action  wiCh  water,  ib. 
combinations  with  tnetallic  oxides,  320  ;  iiiik>n  with 
acids,  ib.  attractions  for  the  eait)»,  3f  1 ;  eortparison 
of  its  .properties  with  those  of  barttes,  823;  m  inti- 
Kate  nature  unknown,  ib,  has  not  hitherto  been  em- 
ployed in  the  arts,  ib. 

Stfolitianife,  ii.  313 ;  iv.  19*    ^e  carhonatt  of  ttrontian. 

$troQtite»  iv.  19.    See  carbonate  of  sirontian-   ^ 

Stnii^,  H.  440. 

Suber,  distinctive  characters  of^  P.  I>.  1^4;  is  one  of^the  im- 
mediate materials  of  all  plants,  )65 ;  viii.  129 » is  ana- 
-  logious  with  cork,  viii.  129  >  physical  properties  of,  ib. 
yields  a  peculiar  add  by  the  action  of  nitric  acid,  ib. 
See  add,  nberic*  Merits  future  researches,  132  ;  sus- 
pected to  contain  a^ote,  133. 

Suberatcs,  saline  combinations  with  Uie  suberic  acid,  vtir; 
132.     See  acidy  suberic* 

Sublimate,  corrosive,  of  mercury /r.  442.  Set  siJiptT'Oxigtn* 
ated  muriate  of  mercury. 

Sublimation,  i.  129* 

Succinates,  saline  combinations  with  the  succinic  acid,  Tiii* 
340.     See  acid,  succimc,  , 

Sugar,  or  saccharine  mucous  matter,  seat  of,  vii.  210;  grea( 
abundance  of,  in  vegetables,  211  ;  extraction  of,  214 ; 
purification  of,  216  ;  physical  properties  of,  219  ;  ac- 
tion of  caloric,  221  ;  of  air,  222;  of  water,  ib.  of 
acids,  223  ;  of  alkalis,  224 ;  composition  of,  225 — 
species  or  varieties  of,  226  ;  uses  ()f,  232« 

■  ■        of  milk,  method  of  obtaining,  ix.  498  ;  former  itives- 

tigations  respecting,.  499  »  .preparation  of,  in  Switzcr- 
land,  ib.  analytical  examination  df  its  varieties,  560\ 
chemical  properties  of,  301  ;  essentially  different  from 
sugar  properly  so  called,  502;  intiniate  nature  of, 
503. 

■  ot  Saturn,  sec  acetite  of  lead. 

Sulphates,  saline  combinations  with  the  sulphuric  acid,  see 
acid,  sulphuric  and  each  sulphate. 

I-  «  ■  alkaline  and  earthy,  history  Of,  iii.  \6\  native  states 
of,  17  ;  methods  of  preparing  them  by  chi-mical  means, 
ib.  physical  prupcttics  of,  18  ;  arc  unalterable  by 

light. 


U^t,  ib.  actioa  of  caloric*  ib»  have  no  affinity  with  ox* 
igeu  or  azote,  19 ;  are  sometimes  deliquescent,  and 
sometime?  efflorescent  in  air,  ib.  are  capable  of  being 
acted  on  by  ^ple  combustible  bodies  assisted  by  heat, 
ib.  general  action  with  water,  22 ;  their  action  with  me* 
tallic  and  noq-metallic  oxides  is  the  result  of  a  com* 
plicated  decomposition,  ib.  are  not  decomposed  by  the 
greatest  number  of  the  acids,  23  ;  action  with  sali^able 
basesj  24 ;  re-action  on  each  oUier,  25 ;  uses  of,  ib« 
enimi^ratjon  of  the  species,  according  to  their  attrao? 
tions  for  the  acid,  26 ;  ge^ieric  characters  of,  i?.  123  ; 
general  action  with  metals,  v.  80.  See  also  each  me* 
taL 

Sulphate  of  alomine,  acid,. history  of.  Hi.  71*  its  specific  cha* 
racter  is  that  it  contains  only  the  acid  and  the  base, 
ib.  physical  properties  of,  7^%  docs  not  form  pyro- 
phonis  with  carbon,  ib.  is  convertible  into  alum,  by 
the  addition  of  pot-ash  or  ammonia,  ib.  difficulty  of  its 
conversion  into  the  saturated  state,  74 ;  decomposi- 
tion of,  ib.  uses  of,  ib.  specific  characters  of,  iv.  12ff ; 
reciprocal  decomposition  by  other  salts,  243 ;  compo- 
nent parts  of,  344. 

"  ■  neutral  or  saturated,  history  of,  iii.  71 ; 

contains  only  sulphuric  acid  and  alumine,  ib,  physical 
properties  of,  72  ;  prroaration  oi^  ib.  action  ofcalo^ 
ric,  ib.  is  very  slightly  altered  by  air,  73 ;  is  mode- 
rately soluble  in  water,  ib.  is  not  easily  decomposed 
by  combustible  bodies,  ib*  does  not  form  pyrophonis 
vnth  carbon,  ib.  action  of  earthy  and  alkaline  bases, 
74 ;  analysis  of,  ib.  uses  of,  ib.  specific  characters  of^ 
iv.  12() ;  reciprocal  decomposition  by  other  salts,  234 ; 
component  parts  of,  344. 

«  '    ■    '      and  pot-ash,  or  of  aluminc.an4  ammobia, 

acid,  lii.  7S.     See  alum, 

•  ■'  ■    ■       ■  triple  saturated,  history  of,  liL  89 ;  phy- 

sical properties  of,^ ;  native  states  of,  ib.  preparation 
of,  ib.  is  not  afiected  by  caloric,  but  i^t  an  extreme 
temperature,  ib.  is  unalterabla  by  air,  91  ;  and  insolu- 
ble in  water,  ib.  is  the  least  decomposable  of  the  vari- 
eties of  this  sulphate^  ib.  is  convertible  .into  alum  by 
various  acijs,  particularly  the  sulphuric,  ib.  is  dccom-«. 
posed  by  alkaline  and  earthy  bases,  92  ;  is  not  of  any 
use,  ib.  spepfic  characters  of,  iv.  128 ;  con^ponenl 
parts  of,  344. 

of  ammonia,,  is  formed  by  the  action  of  sulphuric  acid 
on  amm9nwc4l  ^s,  ii.  33$  ;  history  of,  iii.  54;  phy- 

sic;i| 


159  HxDtJt. 

sical  ^roperdet  of,  55  ;  preparation  of,  ib.  fusion  and 
sublimation  by  caloric,  66 ;  properties  of  the  sublimed 
or  acid  variety- of  this  salt,  ib.  is  slightly  deliquescent 
in  air,  ib.  great  solubility  in  water,  57 ;  decompositions 
of,  ib.  forms  a  triple  salt  with  magneto,  58.  See 
BmmottuH:0'magnesian  sulphate.  Analysis  of,  ib.  its  oscs 
are  limited,  59  ;  specific  characters  of,  iv.  126 ;  reci- 
procal dccom|X)sition  by  other  salts,  201 — 255  ;  con* 
'  pouciit  patts  of,  343. 

fculpbate^  aromoniaco-magnesian^  histoi^  of,  ili.  65;  phy^ 
sical  properties  of,  66  ;  preparation  of,  ib.  fusion  and 
decomposition  by  caloric,  67  ;  is  unalterable  by  air, 
ib.  is  less  soluble  in  water  than  the  salts  of  which  it  is 
composed,  ib.  decompositions  of,  ib.  proportion  of  its 
constituent  principles,  68  ;  is  only  of  use  in  chemical 
experiments,  ib  s))ecific  characters  of,  iv.  126  ;  red* 
procal  decomposition  by  othcrsalts,  218  ;  component 
parts  of,  344. 

■  ammoniaco-mercurial,  is  formed  by  decomposing 

any  of  the  sulphates  of  mercury  by  ammonia,  v.  445 ; 
phenomena  of  its  production,  446—448  ;  properties 
of,  448  ;  analysis  of,  ib.  formation  of  it  by  the  direct 
combination  of  its  principles,  449- 

of  barites,  history  of,  iii.  27  ;  physical  properties  o( 


28  ;  naturaJ  history  of,  ib.  varieties  of^  29 ;  extraction 
of,  30  ;  purification  of,  ib.  decrepitates  by  caloric,  ib. 
is  unalterable  by  air,  31 ;  and  insoluble  in  water,  ib. 
decompositions  of,  ib.  analyses  of  the  natural,  and  ar- 
tificial, 32 ;  uses  of,  ib.  specific  characters  of,  iv.  124 ; 
reciprocal  decomposition  by  other  salts,  182 — 255; 
component  parts  of,  342. 

—  ■  native,  specific  characters  of,  iv.  381. 

of  bismuth,  method  of  obtaining,  v.  281  ;  proper- 


ties and  decomposition  of,  by  water,  ib* 
—  of  cobalt,  method  of  obtaining,  v.  197  ;  physical 
properties  of,  198  ;  action  of  caloric,  ib.  dccoropu^« 
tions  of,  ib.  analysis  of,  ib. 

of  copper,  artificial,  methods  of  obtaining,  vi.  367; 


•^ 


physical  properties  of,  369  ;  action  of  caloric,  ib.  coin« 
ponent  parts  of,  370  ;  is  slightly  alterable  by  air  ,  ib. 
great  solubility  in  water,,  lb.  decompositions  uf,  ib.  is 
capable  of  forming  triple  salts  with  several  eai  thy,  al- 
kaline, and  metallic  sulphates,  371* 

—  ■■    ' native,  vi.  326.     See  ores  of  copper. 

—  fossil,  iii   17  ;  generic  characters  of,  iv.  381. 

—  of  glucifiCy  history  o^  iii..  68 ;  physical  properties 


•^7  69 ;  preparation  of,  ib.  b  decoropmed  by  -0810110, 
ib«  inalterability  by  air,  ib.  great  solubility  in  water, 
70;  decompositions  of»  ib.  is  precipitated  by  inftisioA 
of  uutrgalls,  ib.  its  uses  not  yet  known,  7 1  ;  specife 
characters  of,  iv.  127  ;  reciprocal  decomposition  by 
other  salts,  !225;  component  parts  of,  344. 

Sulphate  of  iron,  artificial  or  green,  methods  of  obtaitMBg, 
iri.  254 ;  physical  properties  of,  2j7  ;  preparation  m 
the  large  way,  ib.  action  of  caloric,  259 ;  products  df 
its  distillation,  ib.  absorbs  the  oxigen  of  the  air  in  kt 
saline  form,  or  i n  sol  ution,  26 1 .  See  super-gjcigenatai 
sulphate  of  iron.  Action  of  nitric  acid,  26*2 ;  is  decoxa* 
posed  by  all  the  alkalis  and  alkaline  earth%  ib.  and  ^ 
sutphurets  and  hidro-sulphurets,  26*3;  phenomena  of 
its  action  with  nitrate  of  pot-ash,  ib.  decomposes  lAm 
muriates^  26*5 ;  action  of  the  other  salts,  266';  Us  oxi4t 
IS  in  the^aXe  of  black  oxide,  267* 

■■  —  ■  native,  natural  history  and  properties  e^ 

vi«  1 8 1 .     See  oP'es  of  iron, 

super-oxigenated  or  red,  methods  of  o4h 


taining,  vi.  267  ;  is  soluble  in  alcohol,  268  ;  physical 
properties  of,  ib.  comparison  of  its  properties  ivitli 
those  of  the  green  sulphate,  ib.  chiuacteristic  proper- 
ties oi,  ^6S  ;  the  black  colour  of  ink,  and  the  blue  of 
Prusttan  blue,  are  derived  from  the  super-abundance 
of  oxigen  in  the  sulphate,  or  by  absorbing  it  from  th^ 
atmosphere,  27a 

-  of  lead,  artificial,  method  of  obtaining,  vl.  113;  pr^o- 
pertiesof,  114;  decompositions  of,  ib.  proportion  of 
oxigen  in  its  composition,  ib.  is  obtained  also  with  au 
excess  of  oxide,   134. 

- —  — —  native,  vi.  75.  See  oru  ofUadm 
- —  of  lime,  history  of,  iiL  49  ;  physical  properties  of^ 
50 ;  natural  history  and  varieties  oL^  ib.  extraction  aiMl 
preparation  of,  51 ;  decrepitates,  becomes  phosphohc, 
and  fuses  by  caloric,  52 ;  is  unalterable  by  air,  ib.  is 
slightly  soluble  in  water,  ib*.  decompositions  of,  5'^^ 
analysts  of,  54  ;  uses  oi,  ib.  specific  characters,  of,  iv« 
125  ;  reciprocal  decompositions  by  other  salts,  ic^  ; 
component  parts  of»  343. 

— ^  ■■    native,  specific  characters  of,  iv.  382. 

- —  of  magnesia,  history  of,  iii.  59  ;  physical  properties 
of,  60 ;  natural  history  of,  ib.  varieties  of,  6l  ;  ex- 
traction and  purification  of^  ib.  aqueous  and  igneous 
^sion  by  caloriC;  62 ;  slight  efflorescence  of,  iU  is  one 

of 
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of  the  most  soluble  salts  known,  |$^ ;  d^tcpmpMtioM  of, 
ib.  forms  triple  salts  wfth  som^  metaHic  Qxi^es,  64 ; 
proportion  of  its  principles,  05  ;  uses  of,  ib.  specific 
characters  of,  iv.  126.;  reciprocal  decojpposition  by 
other  salts,  209 — 255 ;  component  parts  of,  3,44. 
Sulphate  of  magneua,  native,  specinc  characters  gf,  it.  382. 
r-r-  manganese,  methods  of  obtaining,  v.  i^ ;  proper* 
ties  of,  25D;  may  exist  in  two  states  of  oxigenation, 
according  to  the  state  of  the  metal  from  which  it  was 
obtained,  252.  ' 

-^—  of  mercury,  exists  in  several  states^  y»  435 ;  the 
principal  cause  of  the  numerous  varieties  depends  on 
the  quantity  of  oxigen  absorbed  by  die  metals,  ib. 
phenomena  of  their  precipitation  by  alkaline  substan- 
ces, 444.  ^e  acid  sulphate  qf  macnry;  pcnfral  tul- 
fhate  of  mercury  ;  and  sulpfuite  of  mercury  with  excest 
of  oxide  ;  and  also  ammoHiaco^mcrcurial  s^lpkate. 
—  — — —  acid  or  white,  may  contain  yarioiis.prpj' 
portions  of  the  acid,  v.  437  ;  is  converted  into  neutral 
sulphate  by  lixiviation  in  water^  ib.'  cbarao^XUtic 
properties  of,  444. 

—  •^. —  with  excess  of  oxide,  or  yellow,  methods 

of  obtaining,  v.  436 — 440.  See  turp^th  minemi.  Ex- 
periments which  elucidate  its  nature  aud  composition, 
440  ;  characteristic  properties  of,  444. 

: neutral   is    obtained   from   lixiviating, 

the    acid     sulphate,     v.    437 ;    physical    properties 
of,  43S;  proportion  of  its  principles,  ib.  ^ecompoiis 
tions  of,  ib.  characteristic  properties  of,  444. 
— —  metallic,  v.  71. 

■  — —  native,  see  fossil  sulphates, 

. of  nickel,  production  an  J  properties  of,  v.  224.    - 

■  of  pot-ash,  history  of,  iii.  32  ;  physical  properties 
of,  33  ;  natural  history  of,  ib.  extraction,  purification, 
and. preparation  of,  34  ;  decrepitation  and  vitrification 
by  caloric,  ib.  inalterability  by  air,  35  ;  solul^ility  in 
water,  ib.  decompositions  of,  ib.  proportion  of  its 
principles,  36  ;  uses  of,  ib.  specific  characters  of, 
iv.  124 ;  reciprocal  decomposition  by  other  salts, 
182;   component  parts  of,  342. 

— ; acid,  history  of,  iii.  37  ;  ph^'sical  properties 

of,  ib.  natural  history  of,  38  ;  preparation  of,  ib.  ac- 
tion of  caloric,  ib.  of  air,  39  ;  great  solubility  in 
water,  ib.  decompositions  of,  40 ;  proportion  of  its 
principles,  ib.  specific  charactersr  qf,  iv,  12-Jt;  reci- 
procal 
3. 
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f>rocal  (I'Tomposition  by  otlier  saltSf  IBS ;  comfOQ'^nt 
pons  of,  343. 
Sulphate  of  silver,  methods  of  obtaining,  vi.  441—451  ;  con- 
tains an  excess  of  acid,  44!2 ;  physical  properties  of» 
ib.  action  of  caloric  and  lights  ib.  decompositioDS  of, 
ib.. 
■f^;'     of  soda,  history  of,  iii.  41 ;   physical  properties  o^ 
ib.  natural  history  of,  42 ;  purification  and  prepara- 
tion of,  ib.  aqQCDUs  fusion  by  caloric  and  restoration 
of  its  properties  by  the  addition  of  water,  ib.  efloresces 
in  the  air,  43 ;  solution  in  water,  44 ;  decompositions 
of,  ib.  proportion  of  its  principle  4 J  ;  uses  o§f  ib. 
specific  characters  of,   iv.  125 ;  reciprocal  decompo- 
sition by  other  salts,  185 ;  component  parts  of,  343. 
'»  ■     ■   ■■  ■     ■  native,  specific  characters  of,  iv.  382. 
■■  '    ofstrontian,  history  of,  iii.  4$;  physical  properties 
and  natural  history  of,  ib.   extraction,  purification, 
and    preparation  of,  47 ;  fusibility  and  phosphore- 
scence by  caloric,  ib*  inaJterability  by  air,   48 ;   in- 
solubility in  water,  ib.  decompositions  of,  ib.  propor- 
tion of  its  principles,  ib.  uses  of,  49  i  specific  charac- 
ters of,  iv.   125 ;  reciprocal  decomposition  by  other 
salts  255  ;  component  parts  of,  343. 
■    ■■  ■■   of  tellurium,  v.  367. 

-^— — >  of  tin,  methods  of  obtaining,  vi.  36;  properti^  of, 
ib.  cannot  be  obtained  in  a  crystallized  and  porma- 
nent  state,  37  ;  decompositions  and  precipitations  of, 
ib.  is  converted  into  hidro-sulphuratcd  oxide  of  tin 
by  hidro-sulphurets  and  alkaline  sulphurets,  assisted 
by  heat,  38.  See  aurum  musivum  and  hidrO'Sidphu- 
rated  oxide  of  tin. 
■  of  titanium,  v.  l63— 166. 

'*■    ■■    of  uraniCc,  v.  181. 

of  yttria,  P.  D.  91—92- 

■■■  ■  of  zinc,  artificial,  methods  of  obtaining,  v.  532  ;  phy- 
sical properties  of,  533  ;  fusion  and  partial  decompo- 
sition by  caloric,  534;  efflorescence  in  air,  ib.  de- 
compositions of,  ib.  preparation  of,  in  the  large  way, 
535.  ^ict  wlUte  copperas ;  vhiteutriol;  purification  of 
this  salt,  536. 
Iii..  ■    >*     ■    ■  native,  v.  5l6.     See  ores  of  zinc. 

and  alum(ne,  v.  546. 


■■■■  m,  of  Kircone,  history  of,  iii.  92  ;  pbyncal  properties  of, 
93 ;  preparation  of,  ib.  decomposition  by  heat,  ib. 
inalterability  in  the  air,  ib.  insolubility  in  water,  94 ; 
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decompositions  of,  ib.  specific  characters  of,  iy.  12S ; 
reciprocal  decomposition  by  other  salts,  244? 

Sulphatization,  spontaneous,  iii*  7S. 

Sulphites,  saline  combinations  with  the  sulphureous  acid,  see 

acid,  sulphureous  and  each  sulphite, 
■■   ■  ■  -'■    alkaline  and  earthy,  history  of,  iii.  95 ;  have  never 
been  found  native*  9^ ;  conditions  required  in  the  pre* 
paration  of,  ib.  pliysical  properties  of,  97  ;  are  inal- 
terable by  light,  ib.  are  decomposed  in  two  ways  by 
caloric,  ib.   all  absorb  oxigen  and  are  converted  into 
'^  sulphates,  9s ;  are  converted  into  sulphurets  by  some 
combustible  bodies,  except  sulphite  ofamroonia,ib.  their 
solubility  in  water   varies  greatly,  99  5  the  metallic 
oxides  convert  them  into  sulphates  in  two  ways,  ib.  ac* 
tion  of  acids,  ib.  arc  capable  of  forming  triple  salts 
'  with  some  of  the  salifiable  bases,  100  ;  arc   not  yet  of 
any  use,  ib.  enumeration  of  the  species  according  to 
their  attractions  for  the  acid,  ib.  generic  characters  of, 
iv.  128. 
■  .  ofalumine,  history  of,  iii.  127;  physical  properties 

of,  118;  preparation  of,  ib.  is  decomposed  by  caloric, 
ib.  is  converted  into  sulphate  by  exposure  to  the  air, 
ib.  is  insoluble  in  water,  129;  decompositions  of,  ib. 
proportion  of  its  principles,  130  ;  uses  of,  ib.  specific 
characters  of,  iv,  132;  reciprocal  decomposition  by 
otlicr  sails,  244 — 26*8  ;  component  parts  of,  346*. 
—  ■  of  ammonia,  history  of,  iii,  117;  physical  properties 
of,  118;  preparation  of,  ib.  decrepitates  and uudergotfs 
the  aqueous  fusion  by  caloric,  ib.  has  an  acid  variety, 
1 19  ;  is  rapidly  converted  into  sulphate  by  the  air,  ib. 
solubility  in  water,  ib.  <lcconipKsitions  of,  120;  pro- 
portion of  its  principles,  ib.  specific  characters  of,  iv. 
130 ;  reciprocal  decomposition  by  other  salts,  210-^ 
235 — 244 — 2.59  ;  component  parts  of,  346'. 
■  ammoniaco-magnesian,  history  of,  iii.  125  ;  physical 
properties  of,  ib.  preparation  of,  ib.  decomposition  by 
caloric,  ib.  is  slowly  converted  into  sulphate  in  the 
air,  126;  solubility  in  water,  ib.  decora poj^i lions  of, 
ib.  its  proportions  nearly  resemble  those  of  the  sul- 
phate, ib.  spccitic  characters  of,  iv.  131  ;  reciprocal 
decomposition  by  other  salts,  235 — 244 — 263. 
■  ■  ■  of  ammonia  and  silver,  methods  of  obtaiuing,  vi.  443; 
decomposition  of,  444. 

— of  antimony,  methods  oi  obtaining",  and  properties  of, 

v.  321—329. 

-.^ —i^.^—^— sulphurated,  v.  321. 

Sulphite 


Sulphite  of  baritesy  history  oi^  iii.  101;  physical  properties  of, 
102 ;  preparation  of,  ib.  is  decomposed  by  caloric,  103; 
is  converted  into  sulphate  by  long  exposure  to  the  air, 
ib.  insolubility  in  water,  ib.  decompositions  of,  ib. 
proportion  of  its  principles,  104  ;  is  a  good  test  of  the 
purity  of  sulphureous  acid,  105  ;  specific  characters  of, 
iv.  1 29 ;  reciprocal  decompositions  by  other  salts,  1 83 — 
186—190—194—201—210—218-  225—234 — 244 
— 247  ;  component  parts  of,  345. 
■  of  bismuth,  method  of  obtaining  and  properties  of,  v. 

281. 
— —  -  of  copper,  methods  of  obtaining,  vi.  372;  two  vani- 
ties of,  373  ;  decomposition  by  heat,   ib.  are  slightly 
soluble  in  water,  ib.  phenomena  of  their  decomposi- 
tions by  acids,  ib.  374. 
'               ofglucine,  iii.   127;  iv.  131;  reciprocal  decomposi- 
tion by  other  salts,  236 — 244 — 266. 
— —  of  iron,  is  the  most  accurately  known  of  the  metallic 
sulphites,  vi.  271  ;  methods  of  obtaining,  272  ;  decom- 
positions of,  and  comparison  of  its  action  with  that  of 
the  sulphurated  sulphite,  273. 
— sulphurated,  methods  of  obtaining  and  proper- 
tics  of,  vi,  271-— 273. 

— super-oxigenated,  vL  259. 

—        ■  of  lead,  methods  of  obtaining,  vi.  98 — 114  ;  proper- 
ties of,  115, 

of  lime,  history  of^  iii.  105  ;  physical  properties  of, 
ib.  preparation  of,  106;  decomposition  by  caloric, 
ib.  absorbs  atmospheric  oxigen  the  most  sluvvly  of  all 
the  sulphites,  107  ;  is  vcrj'  slightly  soluble  in  water,  ib. 
decompositions  of,  ib.  proportion  of  its  principles, 
103;  specific  characters  of,  iv.  12^;  reciprocal  de- 
composition by  other  salts,  250  ;  component  parts  of, 
345. 

-  of  magnesia,  history  of,  iii.  121;  physical  properties 
of^  ib.  preparation  of^  ib.  its  decomposition  by  caloric 
is  a  perfect  analysis,  1 27  ;  is  slightly  etflorej»ccnt  and 
convertible  into  sulphate  by  the  action  of  ^he  air,  ib. 
solubility, in  water,  128  ;  decompositions  of,  ib.  forms 
a  triple  salt  with  sulphite  of  ammonia,  129-  See  am- 
fnoniaohmagnesian  sulphite^  Proportion  of  its  prin- 
ciples, ib«  specific  characters  of,  iv.  131  ;  reciprocal 
decomposition  by  other  salts,  202 — 235 — 244 — 26 1  ; 
component  parts  of,  346. 

'  of  manganese,  v.  2.53  ;  the  product  of  llie  action  of 
sulphureous  acid  on  the  black  oxide  of  manganese  is  a 
sulphate,  254, 

M  2  Sulphite 
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Solpbiteof  meroiry,  mefliodof  oMBiniiig^^.  450;  ifditirii 
is  employed  in  large  qusntity  tfte  {M-oduef  is  a  siW 
phate,  ib. 

■■■  metallic,  phenomena  of  their  prodnctiofi,  ▼.  TI« 

sulphurated,  ▼.  72. 


of  pot-ash,  history  of,  iii.  106;  physieal  propertief 
off  109  ;  preparation  of,  ib.  decrepitates  and  loses  its 
water  of  crystallisation  by  calorie,  110;  effioresces, 
and  is  speedily  converted  into  solphate  by  the  air, 
111  ;  is  very  soluble  in  water,  ib.  deeompontioni  of, 
1 1^ ;  uses  of^  113;  speciBc  characters  of,  hr.  129;  re- 
ciprocal decomposition  by  other  salts,  iKS — ipo-^ipf 
—201— 210— «18— 225— 234—244—252. 

-  of  silver,  methods  of  obtaining,  vi.  449;  physical 
properties  of/  ib.  See  also  sulj^Ut  fif  ammomia  and 
iitcer. 

-'i^— «^-  of  soda,  htstory  of»  iii.  114;  physical  properties  of, 
ib.  preparation  of,  ib.  fusion  and  decomposition  by 
caloric,  115  ;  effloresces  but  is  very  slowly  converted 
into  sulphate  by  air,  ib.  great  solubility  in  water,  ib. 
decomposi^ns  ofj  ll6;  proportion  of  its  principleSf 
ib.  specific  characters  of,  iv.  130;  leciproad  decom* 
position  by  other  salts,  19O — 195 — 201 — ^210 — ^21d 
— ^225 — 235—244 — 254 ;  component  parts  of,  545. 
.  ■■  I  «  ■  htdro-su>phurated,  a  new  discovered  salt^ 
P.D.  113;  methods  of  obtaining,  ib. 

-  of  strontian,  iii,  117;  iv.  130;  reciprocal  decompo* 
silion  by  other  salts,  202 — 210—218 — 225 — 235— 
244—256. 

of  tin,  method  of  obtaining,  vi.  38;  decomposition 

of,  39.      , 

-  ■  ■  sulphurated^  method  of  obtainhig,  vi.  38;  de- 
composition of,  39* 

-  of  ainc,  pure,  is  the  product  of  the  direct  combina- 
tion of  sulphureous  acid  with  white  oxide  of  zinc,  v. 
538 ;  com]^anson  of  its  properties  with  those  of  sul« 
phurated  oxide  of  zinc,  ib. 

sulphurated,  methods  of  obtaining,  v.  536 ; 

physical  and  chemical  properties  of,  ib.  singular  phe* 
nomenon  produced  by  the  action  of  the  blow-pipe, 
537  9  products  of  its  distillation,  ib.  theory  of  its  pro- 
duction, ib.  yields  sulphite  of  zinc  by  solution  in  al- 
cohol, ib.  comparison  of  its  properties  with  those  of 
pure  sulphite  of  zinc,  538 ;  may  exist  in  a  less  sulphu- 
rated state,  539. 

Sulphite 
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Stlphite  of  fircone,  iii.  190;  iv.  132;  reciprocal  decompo- 
sition by  other  salts,  271. 

fiulphar,  is  very  abundant  io  natnre  in  a  state  of  purity,  i. 
270 ;  the  first  known  of  all  the  combustibles,  271 ;  has 
been  a  source  of  errors  and  hypotheses,  ib.  its  combi- 
nations are  the  most  numerous^  and  best  understood, 
ib.  natural  history  of,  ^2  ;  extraction  and  purifica* 
tion  of,ib^  physical  properties  of»  273;  action  of  light, 
!274 ;  fusion  and  subliniadon  by  caloric,  ib.  combina* 
tion  with  okigpn,  273 ;  phenomena  of  its  combustion  in 
atoio^heric  air,  27$.  See  acids^  sulphuric  amdsutpku* 
reouSf  and  oxide  oftuiphur,  ks  union  with  arote,  277* 
Sec  goif  sulphurated  azotic.  Its  direct  combination 
with  hidrogpn  little  known,  278  ;  general  theory  of  the 
means  by  which  it  is  effected,  ib«  dee  gas^  sulphurated 
iidrogeiif  and  hidro-sulphurets.  Combination  with 
carbon,  279*  See  pyropkonu.  Unites  with  phospho* 
rus  in  all  proportions,  280.  See  sulphurated  phospho* 
rus  stnd  phospMorated  sulphur.  Numerous  and  ipipor« 
tant  uses  in  nature  and  the  arts,  283. 

»  ■■  IP  auratum,  theory  of  its  production,  v.  33 1 ;  may  con- 
sist o£  various  prc^rtions  of  the  component  parts, 
333  ;  processes  for  preparing,  334  ;  analyses  of,  330 
— 341 ;  intimate  nature  of,  343  ;  Goetling's  process 
for  preparing  in  a  constant  proportion,  344 ;  easy  de« 
composition  of,  345.  S^e  hidro-iulphurated  oxide  of 
antimony, 

■■  liver  of,  ii.  282. 

■  phosphorated,  i.  280;  ii.  I06« 
%     '  J    vegptablc,  i.  271. 

Sulphuret  of  alumine,  production  o^u.  232.  See  also^yro* 
phorus. 

■  of  ae^monia,  hidrogeqated,  prodactioQ  and  pro- 
perties of,  ii.  344. 

I  of  antimony,  alkaline,  v.  331. 

't  artificial,  production  aod  properties 


of,  V.  312. 

hidro-siilphairated,  v.  314. 


-  I  ■  ■■■  native,  natural  history  of,  v.  297.  Sec  ores 
afantinmny.  Varieties  of,  2^  ;  action  of  caloric,  307. 
See  gretf  sulphurated  oxide  of  antimony,  Acti(m  with 
water,  317;  on  metallic  oiLides,  319;  ^i^b  acids, 
3^0;  combination  with  salifiable  bases,  333.  See 
0lkqline  sulphurets  of  antimony  ;  kermes  mineral ;  suU 

phur 
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phur  auratum.   Action  tvith  saltSi  345  ;  uses  of,  95§. 

See  also  the  metal, 
Sulpburet  of  arsenic,  artificial,  production  and  properties  of, 

V.  93. 
— — native,  see  ores  of  orienic.  Natural  his* 

tory  and  properties  of,  v.  87.     See  also  orpiment^  or 

yellow  sulphur et  of  arsenic  and  realgar,  or  redsulpkuret 

of  arsenic, 
*— of  baritcs,  production  and  properties  of^  ii.  266 ;  dis* 

tinguishing  characters  of,  26*8. 
— hidrogenated,  production  and  properties 

of,  li.  266;  distinguishing*  characters  of,  268. 
'  '  ■         of  bismuth,  artificial,  production  and  proper  ties  of, 

V.  277. 
— >  ;  native,  natural  history  and  properties  of^ 

V.  270.     Sec  ores  of  bismuth, 
'     '         calcareous,  ii.  240.     Sqc  sulphuret ;  hidro^tulphvret : 

and  hidrogenated  sulphuret  of  lime, 
'    ■  of  cobalt,  artificial,  production  and  properties  of,  v. 

MjG. 
native,  its  existence  considered  as  proble* 

roatical,  v.  igo.     Sec  ores  of  cobalt, 
'  of  copper,  artificial,   methods  of  obtaining,  vi.  346; 

properties  of,  ib.  singula^  phosphorescence  and  appa* 

rent  combustion  of,  347. 
■    native,  natural  history  of,  vi.  320;  three 

principal  varieties  of,     See  yyritous  copper  ;  grey  cop- 
per ;  sulphurated  copper. 
— -         ferruginous,  see  sulphurets  of  iron, 

—  ^ alkaline,  Vi.  233. 

of  gold,  alkaline,  production  and   properties  of,  vi. 

500. 

— of  iron,  artificial,  methods   of  preparing,    vr.  229 — 

231;  properties  of,  230.  See  &\so  artificial  xolcano. 
Is  not  sinular  to  the  naiive  sulphuret,  232. 

■  native,  natural  history  of,  vi.    l67  ;    princi- 

pal varieties  of,  16*S  ;  physical  properties  of,  1 69  chc» 
niical  properties  of,  170.     See  ores  of  iron ,^ 

— arseniated,  is  not  a  simple  variety  <jf 

naiive  sulphuret  of  iron,  vi.  17I.     S(e  ores  of  iron. 

'  ot  lead, artificial,  profiuction,  and  propt*rtiesof,  vi.oo. 

native  or  Galena,  abundance   in  nature   ar.i 

physical  properties  of,  vi.  74  ;  all  the  varieties  con- 
tain silver,  ib.  natural  history  of,  73;  habitudes  cf,  ib. 
bee  uro  of  lead, 

3  S\ilphurtt 
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Sulphuret  of  lime,  production  and  properties  of,  ii.  240  ;  is 
converted  into  an  hidrogenated  sulpburet  by  water, 
ib. 

'  •  hidrogenated,  production    and    properties 

of,  ii.  240  ;  decompositions  of,  241. 

■  of  magnesia,  production  and  properties  of,  ii.  229;  is 

decomposed  by  air,  230. 

-  of  manganese,  v.  246\ 

— of  mercury,  blacky  production  of  by  trituration  in  the 

cold,  V.  417.  See  Ethiops  mineral.  Distinctive  charac- 
ters of,  418  ;  production  of,  by  heat,  ib.  distinctive 
characten»  of,  419 ;  production  from  red  oxide  of  mer- 
cury, ib.  See  also  black  sulphurated  oxide  of  mercury, 
■  ■  — __  red,  artificial,  see  red  sulphurated  oxide  of 
mercury ;  artificial  cinnabar. 

— ^— -  — ■ native,  natural  history  and  properties 

of,  V.  394.     Sec  cinnabar:  ores  of  mercury. 

• metallic,  natural  or  artificial,  general  properties  of, 

i.  296;  V.  60;  vi.  413. 

—  of  molybdena,  v.  132. 

• of  nickel,  artificial,  production  of,  v.  212;  experi- 
ments to  free  the  metal  from  its  combinations  by  re- 
ducing this  compound,  2  IS. 

-  ■     native,   or  kupfemickel,  is  the  most  abun- 

dant ore  of  nickel,  v.  208  ;  properties  of,  ib    See  ore* 
of  nickel, 

"— —  of  platina,  alkaline,  vi.  575. 

of  pot-ash,  processes  for  obtaining,  ii.  282.    See  liver 


of  sulphur.  Properties  of,.  283  ;  all  its  characteristics 
arc  changed  by  the  contact  of  water,  285 ;  theory  of 
its  production,  287* 

hidrogenated,    methods  of  obtaining,   i:« 

285 ;  properties  of,   286 ;    theory  of  its  productior, 

'  of  silver,  artificial,  methods  of  obtaining,  vi.  430— ♦ 
451  ;  properties  of,  431. 

native,  mitural  history  of,  vi.  411.    Seeorrt 

of  silver, 

•  of  oxide  of  silver  and  antimony,  natural  history  of, 
vi.  411  ;  analyses  of,  41'^.     Sve  ores  of  silver* 

'  of  >oda,  methods  ot  obtaining,  ii.  303  ;  properties  of, 
304. 

•  hidrogenated,  method  of  obtaining,  and  pr6- 

perties  of,  ii.  304. 

-  of  strontian,  ii.  313. 

-  ..-^-_— ^  hidrojjenated,  ii.  318. 

Sulphuret 
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Sulpboret  of  teUurium^  v.  366. 

*-  of  tin,  productioii  and  propertiei  of^.vi.  26 ;  propor- 
tion of  its  principles,  60. 

— bjack,  production  of,  vi.  39. 

—  of  uranite,  iiAtural  history  of,  ▼.   17€*     See  ora  of 
uramte, 

•—  of  zinc,  artificial,  method  of  preparing}  v.  627  ;  dif- 
fers from  the  naiive*  528. 

native,  natural  history  of,  v.  515 ;  proptr-i 
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ties  of^  ib.  principal  yarieties  of|  5l6«    See  a])$p  bkndt^ 
and  ores  qf  zinc. 

Suher,  ii.  312 ;  iv.  19. 

Sumac,  Yiii.  81—103. 

r  Venus's,  viii.  100. 

Sweat,  see  cutmuMU  t^oMfiraiUm. 

Swedenburg,  vi.  154—355 — 357. 

Sydenham,  x.  374. 

Syderite,  vi.  183 — 2Q1 — 229.  Seppkoifkateofiron;  waterirm^ 

Sylvius,  i.  26  ;  iii.  237 ;  ix.  35 ;  x.  13—101—1 19* 

Synovia,  functions  of  the,  ix.  297  ;  opinioiM  of  pbysiologisti 
respecting,  i^.  different  from  the  other  fatmnours  of  the 
internal  cavities, ;  301 ;  physical  properties  of,  302; 
chemical  examination  of,  303 ;  constituent  principles, 
305  ;  requires  future  investigations,  307. 

Synthesis,  is  the  chemical  combination  of  bodies  with  each 
other,  i.  86  ;  is,  to  a  certain  extent,  the  inverse  of  ana« 
lysis,  87  ;  takes  place  in  all  cases  of  complicated  ana- 
lysis, 88  ;  some  bodies  can  only  be  examined  by  thi% 
operation,  ib. 

Syrup,  water  saturated  with  sugar,  vii,  222. 

Systems,  organic,  of  animals,  ik.  12. 

Table,  of  chemical  affinities,  Geoffroy's,  the  advantages  de- 
rived to  chemistry  from,  i.  32. 

of  elective  attractions,  utility  of,  i.  113. 

•— -  nomenclature,  methodical,  necessity  and  importance  of 
the  new,  P.  D.  47. 

Tacamahaca,  viii.  31  • 

Tachenius,  v.  480;  vii.  61  ;  ix.  278: 

Talc,  dwcription  and  varieties  of,  ii,  443  ;  analysi$  of,  470. 

4  Tallow, 


Taliow  of  Croton,  vii,  471, 

■  ■  '.      of  plants,  see  vox  ofplat^9. 

Tannate  of  tin,  viii.  124. 

Tuun,  cUaracieristic  propet tiec  of,  viii.  121 ;  metkod  of  <^ 
tainiog,  ib.  plants  which  yield  it,  122  ;  piuifieatton  o^ 
123 ;  properties  of,  125  ;  actiua  with  glutto  and  «1« 
bumen,  126;  ix.  105;  with  metallic  solutignsy  Tiii^ 
126;  analogy  widi  gallic  acid,  127 ;  astringent,  airf 
antiseptic  propertie,  128 ;  ix,  105 ;  fbaory  of  its  ac<* 
(ion  in  the  operation  of  tanniag,  iy.  SS^ 

Tanning  of  skins,  theory  of  thg  proqrss,  ix.  353 ;  S^}|in*f  e(« 
pieriments  on,  354. 

Tartar,  Me  acidulc,  toftanfus^ 

..........  alkali  of^  ycr  dfliquium^  yii.  3lS6. 

....i.^..  antimoniated,  vii.  338. 

*_.-»  chalybeate,  vii.  2^'^3» 

.  ■■  cream  of,  fee  acidule,  tqrtorous, 
. !.■  — —  Soluble,  vii.  331. 

.   crude,  vii.  318. 
J  crystals  of,  see  acidul^^  tartarcms. 

J  emetic,  vii.  338. 

■  ■     ■■  £j^d  fait  of,  vii«  326. 

■  mq>bitic,  iv*  ^8 .    See  carhonatt  ofpot^aA 

■  '   ■■      oil  of,  per  dgieqiuumf  vii.  326. 

■         red,  viL  31^. 

■  <'    ■      soluble,  sje*  tarfrite  (jfpot^iuk. 
'.'  sdbiated,  vii.  328. 

—  of  the  teeth,  nature  and  properties  of,  ix.  4I9, 
i' .  tinptnre,  aorid,  of,  viii.  199. 

■  ■■     ■  vltriolated,  see  ndphatt  rfpot-ash. 

— — r-  with  excess  of  acid,  see  add  tulphate  tf 

pot'OiK 
"  white,  vii.  319. 

Tartrito  of  alumine,  vii.  35 1« 
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of  ammonia,  vii.  354. 

aciduloi)s,  vii,  35^. 

of  antimony,  vii.  355. 

of  barites,  vii.  332 — ^351. 

of  bismuth,!  vii.  355. 

of  copper,  vii.  356* 

of  gold,  vii.  357. 

of  iron,  vii.  336. 

of  kftd^  vii  342—356, 


Tartrita 
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■ 

Tartrite  of  lime,  vii.  332 — 351. 

■  of  magnesia,  vii.  351* 
-  ■  of  manganese,  vii.  355- 

■  of  mercury,  vii.  342 — 355. 

•T metaliio^  general  properties  of,  vii,  SbJ^ 

■'^— —  of  platina,  vii.  357- 
-*—  of  pot-a&h,  vii.  334 — ^352. 

acidulous,  see  aciduU,  tartartnu^ 


-  and  alumine,  vii.  334. 
-ammonia,  vii.  336. 

-  and  antimony,  vii.  338. 

-  and  copper,  vii.  342. 

-  and  iron,  vii.  343. 

-  and  magnesia,  vii.  333. 

-  and  mercury,  vii.  34^ 

-  and  soda,  vii.  334.    See  saU  of  Sfignettr, 


-  of  silver,  vii.  357- 

-  of  soda,  vii.  353. 

-  of  strontian,  vii.  351. 

-  of  till,  vii.  356. 

-  of  zinc,  vii.  355, 


♦  Tassaert,  v,  147. 

Taste,  metallic,  v.  29.  -» 

■■■     ■■  of  salts,  iv.  90. 

Tears,  secretion  of;  ix.  426 ;  physical  ptoprtlies  of,  427 ; 
chemical  examination  of,  ib.  action  of  air,  ib.  of  %I. 
kalinc  and  earthy  solutions,  428  ;  of  acids,  429  i  com- 
position olj  431. 

Teguments,  the  anatomical  characters  of,  ix.  347  ;  are  dif- 
ferent in  diftbrent  psirts  of  the  body,  348.  Sec  cpi* 
dermic ;  skin  ;  texture^  reticular, 

• 

Telesia,  description  and  varieties  of,  ii.  403  ;  analyses  of, 
461. 

Tellurium,  history  of,  v.  360  ;  physical  properties  of,  S6l ; 
natural  history  of,  362 ;  assay  of  its  ores,  363  ;  oxida- 
bility  by  the  air,  366;  combination  with  combustible 
bodies,  ib.  its  action  on  water  and  metallic  oxides  un- 
known, 3()7  ;  action  on  acids,  ib.  on  salifiable  ba^es 
and  salts,  370  ;  probable  utility  of,  371. 

Temperature,  depression  of,  singular  effects  produced  by  it  on 
the  sails  properly  so  called,  i.  191. 

Temperature 
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Temperature  of  bodies,  phenomena  attending  the  change  of,  u 
17 1 ;  docs  not  shew  the  measure  of  their  caloric,  173  » 
to  be  attended  to  in  chemical  descriptions,  192. 

Tenacity  of  metals,  v.  22. 

Tendons,  ix.  7- 

Tennant,  P.  D.  74 ;  ii.  44— 6l  ;   vi.76;  x.  377— 381. 

Terms,  antient,  explanation  of,  i.  73» 

■  ■         modern,  i.  ;2S. 

Tessier,  viii.  333, 

Testacea,  one  of  the  classes  of  animals,  ix*  14  ;  matters  pe« 
culiar  to,  x.  468. 

Testi,  ix.  499. 

Tests,  for  examining  mineral  waters,  iv.  417. 

■  winei  viih  180. 

Texture,  aponeurotic,  anatomical  characters  and  uses  o^ 
ix.  316.     Sqc  textures,  organic, 

— —  cartilaginous,  anatomical  characters  of,  ix.  373  ;  cha- 
racteristic properties  of,  374 ;  formation  of,  375  ;  ia- 
timate  nature  of,  imperfectly  known,  377. ' 
■         cellular,  anatomical  characters  and  uses  of,ixi  8 — 312. 
See  textures,  organic, 

— —  of  vegetables,  viij,  25. 

^-^ corneous,  see  horns  and  nails  of  animals, 

'  cribrous,  see  cellular  texture, 

— dermoid,  see  skin  of  animals, 

■■   epidermoid,  see  cpidtrmis 

glandular,  anatomical   characters   and   uses  of,    ix. 

317.     Se^  textures,  organic, 

'  ligamentous,  anatomical  characters  and  uses  of,  ix. 

316*.     Sec  textures,  organic, 

■  membranous,  anatomical  characters  and  uses  of,  ix. 
313.     See  textures,  organic.     Three  classes  of,  314. 

■  mucous,  see  cellular  tixture, 

-■  ■  muscular  or  fleshy,  formed  by  the  collection  of  the 
or^inic  textures,  ix.  331;  importance  in  the  animal 
economy,  ib.  physical  and  anatomical  characters  of, 
33'2 ;  its  analysis  erroneous  from  its  complicated 
structure,  334  ;  methods  of  analysing,  335  ;  products 
ot,  337  ;  decoction  of,  339;  tlie  extractive  matter  o^ 
342  ;  action  of  caloric,  343 ;  of  different  chemical 
agents,  344  ;  of  air,  ib.  changes  produced  by  discakcs 
in,  ^46-;  queries  ixjlativc  to,  347« 

Textures 


Textnret,  organic,  all  of  tke  same  chemical  natore,  i]r,9Tlf 

genora!  jrroperties  of,  318  ;  acyorv  v  f  cali^ric,  To.  of 
\»'ater,  3I<).  See  gelatiH,  Are  not  perftctty  Kot-^  »2e- 
reous,  325  ;  modiiications  of  them,  32$ ;  form  co:.c:- 
tively  the  muscular  texture^  which  scc- 

f  osseous,  see  bones  of  animals. 

reticular,  anatoixiical  charactefs  ofs  z,  348  |  com* 

posed  of  two  substance!,  357 »  has  not  been  chemi- 
cally analysed,  ib. 

«■■'—- —  tendinous,   anatomical  characters  ai^d  uses  of,  ix. 
315.     Ste  textures^  organic, 
.'    ,.    ■  utricular,  of  vegetables,  vii.  25. 

^'  vesicular,  of  vegetables,  vii.  25. 

Thales,  P.  D.  7.  , 

* 

ThallitCy  description  and  varieties  of,  ii«  426;  analysis  of,  46$, 

Thenars,  P.D.  75;  v.  306—311— 323— 328'-340— 347— ^ 
350, 

Theodotius,  John,  iv.  3C)3. 

Theophrastus,  v.  84, 

» 

Theory  of  chemistry,  must  be  well  uudelrstood  by  the  prac- 
tical chemist,  P.  D.  35* 

Ihcrmometer,  i.  171;  does  not  indicate  the  true  proportioQ 
of  caloric  in  bodies,  173. 

Thorax,  general  notice  of  the  contents  of,  ix.  460.  See  ku* 
mours,  bronchial  and  traekeal;  gas^  pulmonary  and 
calculi^  pul/nonart/, 

Thourct,  ix.  406. 

Thouvenel,  i.x.  336— x.  414—425—485—488—490. 

Tillet,  vi.  150—331—406—485—517—563—584;  viii.  358, 

I'in,  history  of,  vi.  1 ;  physical  properties  of,  6 ;  natural  hisr 
tory  of,  0 ;  assay  of  its  ores,  1 3  ;  metallurgic  pror 
cesses,  17  ;  oxidability  by  the  air,  1^  ;  by  caloric,  20; 
union  with  combustible  bodies,  24  ;  alloys  of,  27  ;  ac- 
tion upon  \v;iter,  35 ;  and  upon  metallic  oxides,  ib. 
combination  with  acids,  35  ;  probable  acidiJBcation  of, 
ib. — 40  ;  action  with  saliiiablc  bases,  55  ;  with  salts, 
56  ;  important  uses  of,  62 » 

corneous,  vi.  49, 

crystal,  vi.  10. 

glass,  sec  bismuth, 

hemitropeoxided,  vi.  11, 

native,  ^i.  9. 

Tin, 
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Tin,  sajidy,  Vi.  12« 
spar,  vi.  1 U 
Btone,  vi.  12. 
sulphuRited,  VI.  12* 

TinckaU  see  borax. 

Tincturety  compoundsof  resinous  or  oily  juiccS|  >vid&  akohali 

viii.  205. 
■  '  acrid,  of  tartar>  viii.  198» 

alkaline  martial,  vi.  311* 

etheraUd,  viii.  224. 

lunar,  vi.  475. 

of  Mars,  tartarizedi  viii.  313. 

mercurial,  v.  501. 

Tlngry,  ii.  228. 

Tinning  of  copper,  vi.  36l . 
■■  of  iron  plates,  vi.  241. 

Titanile,  see  ores  f^iitoHium. 

Yitanium,  history  of,  v.  154;  physical  properties  of,  156; 
natural  history  of,  ib.  has  not  bee^  assayed,  1 68  ;  ao 
don  of  caloric  and  air,  159  ;  treatment  viith  combus* 
tible  bodies,  l60;  with  water  and  metallic  oxides, 
l6i  ;  action  with  acids,  l63 ;  phenomena  produced 
by  decomposing  its  solutions,  l68 ;  treatment  with 
aJkaline  bases  and  salts,  169 ;  uses  of,  171. 

Titios,  X.  292. 

Toad,  erroneous  opinions  respecting  it,  medicinal  qualities 
of,  X.  447. 

TogpH,  X,  7. 

Tombac,  white,  vi.348 — ^353. 

Tomelline,  see  nuUicre  tomdleuse, 

Topas,  description  and  varieties  of,  ii.  407  ;  analyses  of,  402* 

Torrtfaction,  i.  1327 

Torricelli,  i.  210. 

Tortoise,  nutritive  properties  of  the,  x,  443. 

■  shell,  is  analogous  with  horn,  x.  444 ;  uses  of,  ib. 

Touch-needles,  vi.  514. 

■  ■      stone,  vi.  514. 

Toarmaline,  description  and  varieties  of,  ii.  421 ;  analyses  of, 
465. 

Toumcforty 
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Tournefortt  vii.  13 — 230, 

TVausptration,  animal  or  cutaneous,  investigations  relative  fo; 
ix.  270  ;  Seguin*9  apparatus  for  measuring,  272 ;  x. 
544  ;  results  of  the  experiments  of  different  physiolo- 
gists, ix.  274 ;  chemical  examination  of,  277  ;  x.  543  ; 
identity  with  sweat,  ix.  280;  x.  544;  organs  of,  ix, 
281  ;  influence  of  the  air  on,  282  ;  x.  544  ;  physio- 
logical results,  546;  analogous  to  urine,  ix.  288; 
uses  of,  in  the  animal  economy,  289 ;  variations  in  tlie 
phenomena  of,  in  different  animals,  x.  571- 

9f  vegetables,  viii.   400;    takes  place  by  the 


leaves,  402;  conditions  necessary  to,  403;  renovates 
the  atmosphere,  406. 

Trap,  ii.  446. 

Tremolite,  description  and  varieties  of,  ii.  440;  analysis  of, 
470. 

Trisules,  iii.  7.  Sec  salts.  Are  the  union  of  two  neutral 
salts,  and  not  the  combination  of  two  bases  with  the 
same  portion  of  acid,  289* 

Tromsdorff,  vii.  2()5. 

Tronchin,  vi.  112. 

Tuckert,  V.  423— -424 

Tufa,  iv.  25.    See  carbonate  of  lime. 

Tungstates,  salts  formed  by   the  tungstic  acid.     See  acid, 

turtgstic,  and  each  tungstatc, 

__         alkaline,  action  on  salts,  v.  123. 

of  Illumine,  v.  129. 

of  ammonia,  v.  128. 

—  of  baritcb,  v.  128. 

— of  copper,  vi.  391. 

, earthy,  production  of,  v.  129. 

of  iron,  artificial,  vi.  '295. 

native,  V.   118  ;  vi.    184.     Sec  Wolfram; 

tungsten;  and  ores  of  iron, 

of  lead,  vi.  126. 

of  lime,  artificial,  v.  128. 

native,  v.  1^8;  has  been  confounded  with 


white  oxide  of  tin,  vi.  11. 
-r-  of  magnesia,  v.  128. 

—  of  mercury,  v.  497. 

—  of  pot-ash,  V.  128. 

—  of  silver,  vi.  470. 

—  of  zinc,  v.  54*. 

Tungsten. 
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Tungsten,  history  of,  v.  117;  physical  properties  of,  118  ;  Jia» 
tural  histor)'  of,  ib.  assay  of  the  ores  of,  119  ;  oxida« 
bility  by  air,  120  ;  union  with  combustibles,  ib.  its  ac* 
tion  with  water  and  metallic  oxides  is  unknown,  121  ; 
is  insoluble  in  the  three  most  powerful  acids,  ib.  proba- 
ble action  with  salifiable  bases  and  salts,  122  ;  uses  of, 
123.  See  also  cu:idy  tungstic» 

Turf,  or  peat,  production  of,  in  nature,  viii.  312  ;  external 
appearances  of,  313  ;  distillation  of,  ib.  charcoal  pro- 
duced from  it  inflames  spontaneously  by  the  action  of 
air  and  water,  314;  intimate  nature  of,  ib.  uses  of^ 
315. 

Turpentine,  Chio,  production  and  properties  of,  viii.  27. 
— — —  Strasburg,  viii.  29- 

■      Venice,  its  combination  with  fixed  alkali  is  the 

true  soap  of  Starkey,  nii.   28.     See  soap^  Star  key's  ; 
iaponule  vf  turpentine. 

Turnsole,  viii.  89. 

Turpeth,  mineral,  v.  4-36 — 440. 
nitrous,  v.  457 — 4()1. 

Turquais,  x.  248 — 34&. 

Turquoises,  vi.  327. 

Tutenague,  v.  506. 

Tutty,  v.  520.     Sec  oxide  of  zinc. 

Tychsen,  x.  292. 


Unguentum  citrinum,  ix.  253. 

Uraiiitc,  history  of,  v.  172  ;  Mr.  Klaproth's  dissertation  on, 
ib.  physical  properties  of,  175  ;  natural  history  of, 
1/6'  ;  there  have  been  no  regular  assays  of  the  ores  of, 
178  ;  oxidability  by  the  air,  and  action  of  caloric, 
179;  treatment  with  combustible \)odies,ib.  its  action 
on  water  and  the  metallic  oxides  unknown,  180;  treat- 
ment with  acids,  ib.  decompositions  of  its  acid  solu- 
tions, 182  ;  action  with  salifiable  bases  and  salts,  182; 
probable  uses  of,  183. 

■      sulphureous,  v..  176. 

Uranium,  P.  D.  128.  See  uranite, 

Vianochre,  v.  177.     See  oxide  ofuranite. 

,  Urates, 


Vmi^  8att»  fbrmti  ^(k  At  one  tcM.    S«e  c^tV/p  «r»C|  aii^ 

each  urate. 
ill  of  ammonifty  x^  312 ;  histoiy  of,  315 ;  cluinurteristics 

ofy  lb.  chemical  action  ^f^  $164 
■■■    -    of  pot^ashy  X.  311. 
*  of  soda,  X.  311;  »  found  in  arthritic  concretions^ 

381. 

tfree^  the  niott  abandant  of  the  cotnpoatnt  parts  of  the  nrine^ 
X.  211;  particular  examination  of,  215  ;  opinions  of 
fbrmer  writers^  2l6  ;  researches  of  the  author  rn  con- 

'  jonctson  with  Vavquelin,   ib.  method  of  obtaining, 

pure,  217;  physical  properties  of,  218;  distlDation 
of,  ib.  products  of»  219;  extreme  solubility  in  wa« 
tcr,  221 ;  decomposition  of  its  aqueous  solution,  222 ; 
action  of  acids,  223 ;  varied  action  of  the  nitric  acid, 
224 ;  action  of  alkalis,  226  ;  aifd  of  earths,  ib.  one  of 
its  most  remarkable  characteristic  properties  is  that  of 
reciprocally  changing  the  crystalline  form  of  two  of 
the  salts  of  urine,  227 ;  experiments  to  ascertain  the 
cause^  228  ;  union  with  vegetable  substances,  230 ;  is 
a  compound  in  which  azote  predominates,  231. 

Urine,  the  beneficial  results  from  the  accurate  knowledge 
obtained  of,  x.  129l  natural  history  of,  131 ;  oigans 
in  which  it  is  formed,  ib.  three  species  of,  135 ;  that 
of  drinKy  which  is  voided  immediately  after  a  roeal|ib. 
that  of  digestion,  or  the  chyle,  which  is  not  discharge 
till  some  hours  after  a  meal,  ib.  and  that  of  the  blood, 
or  of  coction,  which- is  principally  ob4aine4  in  the 
morning,  and  is  the  real  urinc^l36;  correspondence 
between  the  transpiration  and  the  urine,  137  ;  sym- 
pathy between  the  stomach  and  the  secretory  organs 
of  the  urine,  138  ;  rc-action  between  the  evacuation 
of  the  urine  and  the  functions  of  the  intestines,  139; 
physical  properties  of  140 ;  colour,  14-2 ;  odour,  143; 
temperature  144  ;  fluidity,  145  ;  specific  gravity,  146'; 
taste,  147  ;  the  alkaline  acrimony  never  takes  place  in 
health,  ib.  is  naturally  acid,  148  ;  sketch  of  the  che- 
mical discoveries  made  upon,  149*  See  pAospkonts^ 
acid,  phosphoric  ;  phosphates  ;  acid,  vrie  ;  and  urie ;  mc* 
dern  inquiries,  159;  accountof  the  chemical  properties 
and  analyses  of,  1 61  ;  action  of  caloric,  1(}2  ;  evapo- 
ration of,  ib.  distillation  of,  169  ;  spontaneous  changes 
in,  172.  Sqo  acidf  uric.  Is  sometimes  acescent  and 
sometimes  alkalescent,  175  ;  union  with  watet,  ib.  ac* 
tion  of  acids,  177 ;  of  earthy  and  alkaline  laatlrrs, 

.   178; 


irs  ;  of  metals,  179  ;  of  raetallic  salts,  180  ;  of  ireg^« 
fable  matters,  ib.  its  analysis  singularly  complicated t 
182;  matters  contained  in  the  human  urine  individually 
considered,  184-. — 1.  Muriate  of  soda^  186.  —2.  Mu- 
riate of  pot-ash,   187. — 3.  Muriate  of  ammonia,  ib* 
— 4.  Sulphate  of  soda,  188. — 5.  Sulphate  of  lime,  189» 
— 6.  Phosphate  of  soda,  ipo. — 7-  Phosphate  of  ammo- 
nia, ib. — 8.  Phosphate  of  lime,  ipi. — 9*  Phosphate  of 
magnesia,  192. — 10.  Phosphate  of  soda  and  ammonia, 
ib. — 1 1.  Pho^hate  of  magnesia  and  ammonia^  193. — 
12.  Free  phosphoric  acid,  194. — 13.  Uric  acid,  I95. 
—14.  Benzoic  acid,  19^.-15.  Acetous  acid,  197.— 
16.  A  peculiar  acid,  198. — 17-  Urate  of  ammonia,  199« 
— 18.  Benzoate  of  ammonia,  ib. — 19.  Acetite  of  am- 
monia, 200. — 20.   Carbonate    of  ammonia,   201. — 
21.  Oxalatcof  lime,  202. — 22.  Colouring  matter,  203. 
— 23.    An  odorous  principle,   204. — 24.    Albumen, 
205.— 25.  Gebtin,  206. — 26'.   An   extract,   207* — 
27.  Saccharine  matter,  208. — 28.  An  attenuated  oil, 
209.— 29.  Silex,  210.— 30.  Ur6e,  21 1.,  which  see.— 
Varieties  of,  232  ;  six  principal  sources  of,  ib.  eight 
varieties  produced  by   morbid  affections,   241  >    va- 
rieties of,  in  different  animals,  255  ;  application  of  the 
chemical  knowledge   of,  to  human  physiology  270; 
uses  of,  279. 

Utricles,  or  utricular  texture  of  vegetables,  vii,  23 — 25. 


Val^rengbi,  x.  24, 

Valentine,  ii.  225 ;  v.  29O. 

Valerius  Corduc,  i,  22. 

Valmont  de  Romarc,  iii.  461 ;  v.  512« 

Valsalva,  ix.  452. 

Van  Bochaute,  x.  26 — 29—33 — 35-^47---50-^79. 

Vandcrmonde,  vi.  148 — 20U 

VanHclmoiil,i.37*-213;  ii.  43;  v.  267;  vi.  21 ;  viii.  321 
—358  ;  X.  150—171—197—289. 

Vanilla,  method  of  obtaining  a  balsam  from,  \iii.  62. 

Van  Manim,  ii.  126—328  5  vi.  148—217—404—427—4^98 
571. 

Van  Mons,  n.  348  ;  viii.  236. 

N  •  ^    •      Vm 
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VanSwicten,  vi.  112;  ix.  385;  x,76 — 344. 

Vapour,  see  gasj  aqueous. 

Varnishes,  saturated  solutions  of  resins  in  alcoholy  triii.  243. 

Vauquelin,  P.  D.  89— 9 1^9«— 100— 141— 145 — 156—168 
—181—184—186;  ii.  102—201—215—220—222 
—27  6—29 » •—299—309  —3 1 3  —329  —349  —408— 
411—414—417—428 — *38  ;  iii.  76—78—84—86— 
95  —1 17  —127—143  —206—315—337  —344—385 
— *33— 462— 470;  iv.  49—75—79—84—87;  v.  32— 
146— 1,49— 151— 155— 158-^163— 16?^— 17a— 360 
—498—520—538;  vi,  38—70—78—87—95—115— 
117—122—127—131—148—171—193—195—216 
—224  —249—254—280  —287  —296  —355—572— 
391—412—421—463—594;  vii.  55—126—135— 
177—179—185—224—253—306—336—346—551 
—357—408—427—431—496—503;  yiiL  113—132 
—139—207—213—236—264—268;  ix.  43— 86— 
1 26—207-^2 1 1—289—382  —392-396—426—433 
— 438—454 — 459;  x,  5— 9— 96— 112— 1 59^1 79— 
191— 197— 216— 227— 256— 265— 269— 288— 292 
—309— 369— 386— 567— 58 1, 

Veaw,  X.  377. 

Vegetables,  the  seventh  class  of  chemical  bodies,  P.  D.  53 — 
149  9  complicated  chemical  phenomena  ijf,  150  ;  ma* 
terials  of,  155  ;  improvements  in  the  analysis  of,  i.  34  ; 
the  chemical  knowledge  of,  not  yet  near  perfection,  vii. 
2  ;  six  orders  of  facts  relative  to,  3  ;    external  or  ap- 
parent structure  of,  5 ;  perfect  and  imperfect,  6.  Sec 
fruiU  ;Jioxwrs ;  feaics ;  roots  ;  seeds  ;  and  stalk*  ofve^ 
Rotables .   littornnl  structure  or  anatomy  of,  20  ;  com- 
posed of  five  orders  of  vessels,  22  ;  peculiar  fuuctiou!» 
of  each,  23  ;  the  organization  oi,  results  from  their  ag* 
gregation,  26  ;  phenomena  of  the  life  of,  31;  absorp- 
tion of  liquids  and  fluids,   33  ;  circulation  of  the  ab- 
sorbed ttuids,  34  ;  conversion  of  them  into  the  peculiar 
juices  of  the  plant,  35  ;  development  of  the  organs  of, 
ib.  nutrition  and  growth  of,  ib  ;  irritabilily  of»  36;  m(» 
lidification  into  the  ligneous  state,  3?  ;    re-production. 
of»  38  ;  functions  of,  in  the  economy  of  nature,  40  ; 
attract  find  detain  water  on  the  surface  of  the  earth, 
42  ;  renovate  and  purify  the  aSr,  43  ;  are  the  prtmi  • 
tlve   nourishment  of  animals,  44  ;  utility  in  the  ai  t% 
45  ;  history  of  the  discoveries  and  investigation  rela- 
tive to  the  thcmical  iinalysis  of,  46  ;  eight  gentral  me- 
thods 


tKods  of  analysingt  57 ;  the  natural  mechanical  ana* 
lysifi  58 ;  the  artificial  mechanical,  ib.  that  by  dis* 
filiation,  59 ;  by  combusti^^,  60 ;  by  water,  6l ; 
by  acids  and  alkalies,  63  ;  by  a)cohpl  and  giU,  64  ; 
by  fermentation,  65 ;  general  results  relative  to  the 
composition  of,  66 ;  immediate  or  undecumposing 
analysis,  67 ;  complicated  or  decpmposing  analysis^ 
6i  ;  primitive  principles  o(y  70 ;  in^nite  variability 
of,  71  ;  Impossibility  of  forming  an  artificial  product 
analogous  to,  73  :  general  results  of  the  analysis  of,  75 ; 
are  all  the  product  of  chemical  attractions,  77  ;  che- 
inical  and  characteristtic  properties  of,  30  ;  alterations 
and  modifications  of  the  matter  pf,  82 ;  the  action  of 
caloric  produces  four  phenomena,  84;  inspissation, 
85  ;  desiccation,  86  ;  distillation  on  the  water-bath, 
ib.  coction  or  baking,  88 ;  total  decomposition,  89  » 
theory  of  the  action  of  fire,  91 ;  the  action  of  air  af« 
fords  six  phenomena,  96  ;  ^ibsorption  of  oxigen,  ff7  i 
concretion  of  the  liquids,  98 ;  coloration,  99 »  slow 
combustion,  101  ;  alteration  of  the  air,  103;  dccom* 
position,  105  ;  water  may  be  employed  in  five  different 
manners,  as  an  instrument  of  the  analysis  of,  106; 
eight  phenomena  produced  by  its  action,  107  ;  absorp- 
tion and  softening,  108  ;  mechanical  separation  of  the 
parts  of,  109 ;  of  some  of  the  immediate  materials  of, 
110;  solution  of  others,  111;  combination  of  such 
parts  as  are  dissolved,  112;  alterability  of  the  soluble 
parts,  113  ;  complicated  effects  of  boiling,  114  ;  total 
decomposition,  115;  summary  of  the  action  of  water 
on,  116 ;  action  of  eirths  and  alkalies,  117  ;  action  of 
acids,  122  ;  arc  converted  into  vegetable  acids,  by 
keeping  the  solutions  in  weakened  acids,  for  a  longer  or 
shorter  space  of  time,  125  ;  formation  of  ether,  127  » 
the  phenomena  of  the  action  of  acids  depend  on  the 
transfer  of  oxigen,  129;  complete  decomposition,  131 ; 
results  of  the  actien  of  nitric  acid  under  different  cir* 
cumstances,  132  ;  action  of  salts,  136  ;  cauie  of  the 
apparent  petrifinction  of,.  143  ;  action  of  metAllic  sub- 
atances,  144 ;  three  modes  of  influence  exeiVrised  on 
metals  by,  145 ;  action  with  metallic  oxides,  146 ; 
with  metallic  solutions,  147  ;  immediate  materials  of, 
149;  distinctive  characters,  150;  are  compounds, 
151  ;  methods  of  extracting,  153;  enumeration  and 
classification  of,  16I  ;  four  principal  methods  of  di- 
viding, 166  ;  the  number  reduced  to  twenty,  see  dap  ; 
mucoui mutter  ;  titfar  2  aibumen;  vegetable  acids;  vege* 

tabU 
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tabk  extractive  matter;  tannin;  itarch^  gluten ;  f^ 
Uuring  matter  ;  oiU fixed;  wax,  vegetable  ;  oi7,  vegd^* 
hie  ;  camphor  ;  resin ;  gum-resin  :  balsam  ;  caoutcMoitc; 
ligneous  matter  ;  suber.  Coloration  of,  viii.  63 — 65  ; 
are  analogous  to  animals,  in  being  surrounded  with  aa 
-  insoluble  epidermis,  133;  matters  foreign  to  the  vege- 
table composition  found  in  them,  134;  supfKwed  by 
some  chemists  to  be  tbe  products  of  vegei^ation,  139  S 
spontaneous  changes  of,  140 ;  first  causes  of  it,  141 ; 
produce  less  complicated  compounds,  142  ;  intermt* 
diate  states  of  the  decomposition  of,  143  ;  several qie- 
cies  of  alterations  in,  1 44  ;  are  a  natural  analysis,  ib. 
See  fermentation  of  vegetables.  Slow  decomposition 
and  changes  of,  in  the  bowels  of  tbe  earth,  SOS.  Set 
fossil  uood ;  turf  or  peat  ;  bitumens  ;  and  petrified 
vegetables.  Chemical  phenomena  of  living,  34o.  See 
vegetation  and  nutrition  of  vegetables,  considered  as 
chemical  apparatusses,  ib.  functions  of,  384.     See  sap 

*  motion  of;  secretion  ;  irritability;  nutrition  2  .efflux ot 

fiorw  ;  transpiration  ;  direction  ;  sleep ;  germination  ;/<»• 
liation  ;  flowering  \  fructification  of;  the  modifications 
produced  by  art ;  the  principal  changes  and  tbe  diseases 
of,  are  chemical  operations,  427  ;  culture  or  multi- 
plication of,  by  art,  428 ;  remain  but  a  short  time  in 
the  same  order  of  composition,  432  ;  causes  of  dis* 
case  in,  ib*  occupy  the  middle  space  between  fossib  an4 
animals,  ix.  3. 

Vegetable  charcoal,  i.  254. 

-^ chemistry,  i.  8  ;  subjects  of,  124. 

colours,  causes  of,  i.  247. 

- — ' —   earth,  sec  mould. 

■         petrified,  viii.  308 — 343.     See  iioocT,  petrified. 

■  —  plijsiology,  see  vegetation. 

Vegetation,  or  vegetable  physiology,  the  mechanism  of,  caa 
only  be  studied  by  chemical  investigations,  viii.  348. 
influence  of  light  on,  351.  See  etiolation  of  planti^ 
Opinions  respecting  this  eflbct,  353  ;  influence  of  air 
on,  354  ;  hypotheses  respecting,  356  ;  appears  to  de- 
pend on  the  oxigen  gas,  357  ;  iullucnce  of  water  on,  ib. 
mechanism  of  its  action,  359;  theory  of  its  ulihty  in, 
36'l — 3()V>;  influence  of  elastic  duids  on,  36'6';  influ- 
ence of  soil  on,  370  ;  influence  of  mauuro  on,  375. 

Veins  of  animals,  ix.  7, 
'  ■   •  "  of  metals,  v.  30. 

^'clocity  of  light  and  sound  compared,  i,  iGl. 

'N'enel, 
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Vend,  i.  39 ;  ii.  44.  iv,  396. 

Ventori,  liii.  10. 

Verdigris,  or  acetite  of  copper,  preparation  of,  viii.  274 ; 
crystallization  of,  or  distilled  verdigris,  276  i  proper* 
ties  of,  ib.  decomposition  of,   by  heat,  279* 

Vcrditcr,  preparation  of,  vi.  377^ 

Verduc,  X.17O. 

Vcrheyen,  x.  25—36 — 53 — 170. 

Vermillion,  v.  "'94.     See  red  tuiphuret  of  mercury. 

Vessels,  absorbent,  ix.  8.     See  lymphatics. 
'  air,  of  vegetables,  vii.  24. 

■■  blood,  ix.  7.     See  arteries  and  xeins, 

— ^—  lacteal,  ix.  8.     See  lymphatics. 

■  ■■  proper,  of  vegetables,  vii.  23. 
— sap,  of  vegetables,  vii.  23. 

Vicq  d'  Azyr,  ix.  403  ;   x.  74—269. 

Vieuascns,  ix.  173 — 188 — 201 — 442  ;  x.  148. 

Vinegar,  produced  by  the  acetous  fermentation  of  wine,  Tiii, 
,252  ;  methods  of  preparing,  253;  is  an  impure  acetous 
acid»  259  ;  properties  of,  ib.  vary  according  to  the 
nature  of  the  wine  from  which  it  was  pro<!uced,  260; 
concentration  of,  by  frost  and  by  boiling,  26*1  ;  distil- 
lation of,  ib.  residuum  of,  202  ;  union  with  vegetable 
matters,  277 ;  dificrent  species  of  acids  afforded  by^ 
27S. 

■  ■■  radical,  viii.  279-     Scq  acid,  acetic^ 

Viper,  the  medicinal  and  economical  uses  of,  x.  449  ;  situa- 
tion of  the  pi;iM)n  of,  4.i0 ;  chcaiicai  examination  of 
it,  452  ;  analogous  with  gum,  453  ;  its  action  on  ani- 
mals resembles  thai  of  opium,  454 ;  death  is  more 
certain  and  specily  as  the  animal  is  less  stronp;  and 
heavy,  ib.  action  when  applied  to  particular  parts  of 
animals,  455 ;  produces  two  diseases,  456  ;  the  only 
certain  specific  is  lapis  causticus,  457 ;  the  bites  of 
twenty  necessary  to  kill  an  ox,  and  of  si.K  to  kill  4 
man,  458  ;  other  antidotes  suggested,  ib. 

Viridet,  x.  90. 

Visibility  of  bodies,  phenomena  of,  i.  l63. 

Vital  air,  i.  46.     Sec  oxigen  gas^ 

Vitellusovi,  x,  435.     Sot  eggs  rf birds^ 

3  Vitrification. 


Vitrification!  i.  153. 

Vitriols^  see  svlphates. 

'm     I        of  ftlumine,  nt,  76m 

■■  aromoniacal,  ill.  54. 

blue,  see  suipkate  (^copper. 

of  day,  ill.  75.    See  tium^ 

Cyprus,  see  iulpkate  of  copper. 

of  Gosiar,  see  tulphate  of  zinc, 

gnen,  9w  suiphaie  of  iron. 

of  heavy  earth,  iii.  28.     See  sulphate  ofharites. 

of  lime,  iii.  49- 

of  magnesia,  iii.  59* 

martial,  see  sulphate  of  iron. 

of  pot-ash,  iii;  33. 

Roman,  see  sulphnUe  i^iron. 

of  soda,  iii.  41. 

of  Venus,  see  sulphate  of  copper. 

white,  see  sulphate  of  zinc. 

Vitriolization,  iii.  78.     See  sulphutization, 
Yogcl,  V.  421 ;  ix.  248, 
Volcano^  artificial,  vi.  231. 
Volatility  of  metals,  v.  2S* 

Volatilization,  i.  128. 

■  ■'  ■  ■  of  salts,  vr.  111. 

Volta,  i.  48—234—240—254  ;  v.  28  ;   x.  5o(?. 
Vulgamoz,  ix.  499 — 502. 

Wallerius,  ii.  236—391  ;  iv.  400;  v.  I90— 419 — 128—430 
—498;  vi.36*— 72— 94 — 99—100—103 — 104 — 106' 
—234— 240— 242— 325— 348— 357— 396— 416— 
437—507  ;  viii.  326—334  j  ix.  499  ;  x.  4i6.    " 

Walker,  x.  79- 

Walnut,  husk  axid  root  of,  viii.  81 — 101.  Sec  cohurt'jfg  mat* 
ter  of  vegetables. 

Washing  of  ores,  v.  48.     See  mdalhtr^  and  ores  t^meiah. 

Wasserberg,  vi.  4 — «)— 68— 94— 102— 393— 533— 534. 

Water,  discover}'  of  its  nature,  i.  61 ;  is  produced  by  the  com- 
bustion of  hi drogen  and  oxigen  gases,  239;  compoM- 
tion  of,  ii.  7  I  various  states  of,  8 ;   properties  of,  in  its 

liqu«'i 
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liquid  state,  9 ;  >n  its  solid  state,  10.  See  tcf >  In  its 
vapiiurous  state,  11.  See  sttam.  Action  with  light, 
ib.  decomposition  and  recomposition  of,  by  electricity, 
1*2;  intf  resting  action  of  caloric,  13;  phenomena  of 
the  distillation  of,  15  ;  absorbs  oxigeo  gas,  l6 ;  and  at- 
mospheric air,  18  ;  habitudes  with  combustible  bodies, 
\^  ;  action  with  metals,  24  r  numerous  functions  of, 
25 ;  importance  of  the  discovery  of  its  decomposition, 
V.  62  ;  danger  of  keeping  it  in  leaden  reservoirs,  vi. 
112 — 136  ;  its  influence  on  ^'egetation,  viii.  357  ;  me* 
chaiiism  of  its  action,  359  ;  is  a  constituent  principle 
of  vegetables,  ib.  Sec  also  mineral  xcaters  and  naiunU 
toattrs. 

Water  acidulous,  characteristics  of,  iv.  410. 

_—  alkaline,  a  species  of  saline  water,  iv.  411« 

■  iHtter,  a  species  of  saline  water,  iv.  411* 
— — ^*  bituminous,  iv.  41 3« 

celestial,  vi.  397 • 

■  chalybeate,  characteristics  of,  iv,  412  ;  great  abund* 
ance  of,  vi.  292  ;  the  artificial  are  preferred  lo  the  na* 
tural  inmedicine,  293. 

— —  of  crystallizatiAi,  iv.  lO*.     See  iolls^  crystaUizmtiou 

of. 
•  distilled  spirituous,  are  alcohol  charged  with  vegetable 

oil,  viii.  202.     See  akokoL 

■  dunghill,  a  product  of  the  decomposition  of  vegetables, 
vni.  305. 

economical,  one  of  the  classes  of  natural  waters,  iv, 

408. 

ferruginous,  see  chalybeate  waters^ 

■  gazeous,  sec  acidulous  xcaters, 

hard,  a  species  of  saline  water,  iv.  41 1. 

earthy,  iv.  412. 

—  hydropic,  produced  by  a  diseased  state  of  the  humours 
of  the  internal  cavities,  ix.  294  ;  analysis  of,  ib. 

—  iron,  see  sydcfite  and  phosphate  of  iron, 

—  lake,  a  species  of  economical  water,  iv.  409. 

—  marbh,  a  species  of  economical  water,  iv.  409* 
-—  medicinal,  one  of  the  classes  of  natural  waters,  iv. 

408.     See  mineral  voters . 

—  mercurial,  v.  453.  See  nitrate  of  mercury, 
^  mineral,  difficulty  of  analysing,  iv.  390;  principal  dis- 
coveries relative  to,  392;  valuable  works  relative 
to,  398  ;  mineralizing  principles  of,  399 ;  sulphates, 
ib.  nitrates,  400;  muriates,  401;  carbonate^,  402; 
gaseous  bodies,  403  ;  acids,  404 ;  earths,  ib,  mcCallic 

ilts, 


1S4  i^htx. 

salts,  405 ;  fxtractiv^  vegetable  matters,  406 ;  bitn- 
mens,  ib.  classification  of,  407  ;  economical  class, 
408  ;  medicinal  class,  409 ;  examination  bj  re-agents, 
414 ;  preliminary  observations,  415 ;  analysis  by 
heat,  423  ;  synthetical  processes,  428.  See  also  aci* 
duhuSf  chalybeate,  saline^  and  sulphureous  xcaters. 

Water  mineral,  artificial,  fabrication  of,  i.  38  ;  ii.  66  ;  ir* 
428  ;  component  parts  of  several,  430  ;  mechanical 
impregnation  with  elastic  fluids,  432. 

— *—  natural,  divided  into  two  principal  classes,  economical 
and  medicinal^  iv.  407. 

"    ■  ■■     phagadcnic,  v.  478. 

"  purgative,  a  species  of  saline  water,  iv.  411. 

— —  Rabcrs,  viii.  211.     See  sulphuric  ether, 

'  rain,  a  species  of  economical  water,  iv,  408. 

■  river,  a  species  of  economical  water,  iv .  409» 
saline,  characteFi«tics  of,  iv.  41 1. 

■  saponaceous,  iv.  413. 

■  sea,  a  species  of  economical  water,  iv.  409. 

*    ■  ■       snow,  a  species  of  economical  water,  iv.  408. 

■  spring,  a  species  of  economical  water,  iv.  408, 
— sulphureous,  characteristics  <Si  iv.  412. 

artificial,  ii.  23. 


■  ■     '■  thermal,  iv.  413. 

■  ve^oto-mineral,  preparation  of,  viii.  273.     Sec  aatit€ 
of  lead* 

'  well,  a  species  of  economical  water,  iv.  409. 

Wath,  viii.  90. 

Watson,  \,  376, 

Wax,  bees,  natural  history  of,  x.  479  ;  cannot  be  artificially 
prepared,  481  ;  opinions  respecting  the  formation  of, 
482  ;  properties  of,  ib.  chemical  nature  of,  483  ;  uses 
of,  484. 
■  ■  of  plants,  situation  of,  vii.  466;  resembles  that  of 
bees,  46'8  ;  extraction  of,  46'9  ;  physical  properties  of, 
471  ;  action  of  caloric,  472  ;  of  air,  473  ;  of  com- 
bustible bodies,  ib.  of  acids,  474  ;  of  alkalis,  ib.  com 
position  of,  47^  ;  species  of,  ib.  uses  of,  482. 

■  punic,  vii.  474. 

■  virgin,  x.  483. 

Wny,  dry,  operations  pi"cpared  by,  i.  llO. 
——  humid,  i.  109. 

Wedgwood,  i.  193  ;  ii.  507. 

Weigel,  vi,  234. 

Wcisman, 
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Weinman,  IX.  113. 

Weld   viii.  31 — 96.     See  colouring  matter  of  vegetables: 

IVeUhei,  x.  5.9. 

Wenzel,  vii.  230 — 295. 

Wepfer,  x.  sg. 

Werlochaning,  ix.  499* 

Werm-r,  ii.  3QI — *04— 413  ;  iii.  337  ;  v.  193  ;  vii.  359. 

"Wcsten-iorfj^r.  498. 

WestfcUl,v.  2*29. 

Westrunib,  iii.  5^6;   x    I90.      _ 

"Whej,  in<ML(d  of  <.btaining,  ix.  496;  physical  properties  of, 
497  ;  Jiciion  ol  caloric,  498.  ^Qe  sugar  of  milk.  Ana- 
lysis of,  504  ;  salts  obtained  from,  ib.  prindpat  mate- 
rials of,  505  ;  proofs  i)f  the  existence  of  phosphate  of 
lime  in,  506 ;  rapid  ascebence  of,  507.  See  acid^  lactic  ; 
recapitulation  of  its  analytical  results,  512* 

White-lead,  yi.  80.       * 

■  Spanish  iv.  25.     Sec  carbonate  of  lime, 

Wiegleb,  ii.  443;  vii.  293. 

Willis,  ix.  173;  x.  153. 

Wine,  the  immediate  product  of  the  vinous  fermentation,  viii^ 
172;  principal  sorts  of,  173;  specific  differences  of, 
175.  See  cider  ;  perry.  Analysis  of,  178  ;  physical 
properties  of,  179 ;  composition  of  that  of  the  grape, 
ib.  chemical  properties  of,  1 80  ;  dangerous  combina- 
tion with  oxide  of  lead,  ib.  tests  to  discover  metallic 
oxides  in  it,  ib.  distillation  of,  181.  See  alcohol  ajid 
brand}/.  Uses  of,  187  ;  are  all  susceptible  of  the  ace- 
tous fermentation,  252. 

'^  Ices,  used  for  obtaining  pot-ash,  viii.  185  ;  analysis  of, 
1S6\ 

medicated,  viii.  180. 

1 swuet  oil  of,  viii.  211;  ought  to  he  considered  as  ether 

highly  charged  with  carbon,  2'21. 

— —  tests,  viii.  180. 

Wintringham,  ix.  423. 
Wire,  gold,  vi.  551. 
Wirsungus,  x.  13. 

VOL.  XI.  P  Witcher, 


ISii 


INDEX. 


Wischcr,  x.  '22. 

Withering,  ii.  313;  iv.  11;  vi.  75. 

Withcrite,  ii.  313.  Siitstrontianifc, — iv.  11.  Sec  carhaxate 
of  baritcs, 

Wx)a€l,  viii.  8*2.     Sec  colouring  tnaltcr  of  vegetables. 
AYoglcr,  viii.  90. 

Wolfram,  V.  118;  vi.  18i.  Sec  tungatcn  and  tvngstatc  of 
iron. 

Wood,  Brazil,  viii.  81 — 93 

Campcnchy,  viii.  81 — P4'. 

fossil,  situation  of,  in  the  earth,  viii.  310;  external  ap- 
pearances of,  31 1  ;  hardens  in  the  air.  ib.  is  extremely 
combustible,  ib.  products  of  its  combustion,  ib.  is  still 
ligneous  though  in  its  progress  to  destruction,  312. 

—  petrified,  natural  history  of,  viii.  313. 

——  rotten,  plienomena  atteinlant  on  the  production  of,  viii. 

301  ;  physical  properties  of,  3C>2  ;  linal  decomposition 

of,  ib. 
yellow,  viii.  81 — 96. 

Woodward,  viii.  401  ;  ix.  111. 

Wool,  natural  history  of,  x.  404  ;  is*  soluble  by  caustic  alka- 
line leys,  4(\i ;  its  chcnrical  examination  proves  it  to 
be  a  higlily  hidrogenaled,  t^cnii-olciiynous  matter,  406'; 
uses  of,  407. 

philosophical,  v.  h2\.     Sec  \:hitc  oxide  (f  iiit<\ 

Worms,  one  of  ilie  classes  of  animals,  ix.  14.     See  hnnbnci. 
Woulfe,  i.  43  ;     ii.  lOO  ;    iii.  CSC  ;    v.  3<)j  ;    vi.  9 ;    vii.  «:04  : 

Writers,  chemical,  consulted,  1\  I).  191. 

M'ulfen,  \i.  7vS. 

Wurl'eli^lcin,  i:i.  ■!  iS.     See  nagiu'ti'i  cah'arcjits  borate. 

Wytii,  x.  ojl — \uo. 

Yellow,  KniOivli,  preparation  of,  \i.  1;)1. 
■  \\'«'!i!ier'>,  X.  .*>0. 

Yonnn,  ix.  .;.;(.). 

Vtt«-il)v.  (li-Ci>v(M-v   of,    1*.  I).    89:    n'ltr.rai    liibtorv    of,  <)(> : 
J  r..i"erlies  of,  ib.  ;;:uily>i>  c  f,  <)!• 

^  ttna, 
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Yttria,  a  new  earth  extracted  from  Ytterby  or  Gadolinitc, 
physical  properties /of,  P.  D.  pi;  chemical  action  of, 
ib«  characters  which  distinguish  it  from  glucine^  9^* 


Zafre,  is  the  oxide  of  cobaH  mixed  \^'ith  silcx,  v.  194 — 199  » 
uses  of,  203.     See  cobalt. 

Zeolite,  description  and  varieties  of,  ii.  430 ;  analysis  of, 
468. 

Zinc,  history  of,  v.  505  ;  physical  properties  of,  508 ;  pro- 
cess for  pulverizing,  509;  its  superior  efficacy  in  Gal- 

^  vanism,  510;  is  surrounded    with  a  very  perceptible 

atmosphere,  511;  natural  history  of,  511?  ;  assay  of  its 
ores,  517  ;  metallurgic  operations,  5'20;  oxidability  of, 
522  ;  union  with  combustible  substances,  526* ;  alloys 
of,  528  ;  action  with  water,  530;  with  metallic  oxides, 
,  531  ;  with  the 'acids,  532  ;  with  salifiable  basc^  and 
salts,  545  ;  uses  of,  549.  ' 

■  butter  of,  v.  542. 

flowers  of,  v.  524 — 550. 

r-  oxidated,  v.  513.     ^cc  calamine, 

Zinn,  ix.  423. 

Zircone,  the  earth,  natural  history  of,  ii.  210;  methods  of  ex- 
tracting, 211 — 453;  physical  properties  of,  211  ;  is 
unalterable  by  light,  :;^12;  action  of  caloric,  ib.  has 
no  affinity  with  oxigen  or  azote,  ib.  habitudes  with 
rom1)uslible  bodies,  ib.  forms  a  transparent  jelly  with 
water,  213  ;  action  with  metallic  oxides,  ib.  combina- 
tion with  acids,  ib.  reaction  with  earths,  214  ;  analo- 
gies with  silex,  ib.  is  insoluble  in  the  6xi'd  alkalies,  ib. 
its  salts  *an'ord  characters  sufficient  to  distinguish  it 
from  other  bodies,  215  ;  probable  future  utility  of,  ib, 

■  the  stone,  description  and  varictii's  of,  ii.  401 ;  analy- 
ses of,  453. 

Zoonate  of  ammonia,  ix.  65, 

Zoophytes,  one  of  the  classes  of  animals,  ix.  It;  matters  pe- 
culiar to,  x.  503,  iScc  cirt'aiine ;  coral;  madrepore^ 
and  sponge, 
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